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Description 
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Technical Field 
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5 [0001] The present Invention relates to novel 1 H-lmldazopyrldlne derivatives or salts thereof which have a potent 
inhibitory action against production of tumor necrotizing factor (TNF) or interleukin-1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, In which a cytokine such as TNF, 
iL-1 is mediated, which Include chronic Inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

to hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune corneitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 



Background Art 

[0002] Some compounds having 1 H-imldazoquinoline structure are known which are analogous to the compounds 
of the present invention. Journal of Medicinal Chemistry, Vol. 11, p. 87 (1968) discloses 1 -(2-piperidinoethyl)-1 H-imi- 

20 dazo[4,5-c]-quinoline, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1 985 discloses 1-iso- 
butyMH-imldazo[4,5-c]quinoilne-4-amine (general name: Imlquimod) as a compound having an antiviral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 1 901 09) discloses 1 -(2-diethylaminoethyt)-1 H-imidazo{4,5-c]qui- 
noline as a compound having analgesic and anticonvulsant actions. However, 1 H-imidazopyridine derivatives as those 
according to the present invention have never been known so far. 

23 [0003] Moreover, the aforementioned imlquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (I FN), TNF, IL-1 and the like, which is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1994). However, 1 H-lmldazopyrldlne derivatives or 1H-lmidazoquinoline derivatives having an inhibitory action 
against production of TNF or IL-1 , which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

30 

Disclosure of the Invention 

[0004] An object of the present invention is to provide novel compounds which have excellent inhibitory actions 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
33 [0005] The inventors of the present invention made intensive studies to achieve the object. As a result, they found 
novel 1 H-imidazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present Invention. 

[0006] The present invention thus relates to novel 1 H-imidazopyridine derivatives represented by the following gen- 
eral formula (t) or salts thereof: 



so wherein R 1 represents hydrogen atom, hydroxy! group, an aikyi group which may have one or more substituents, a 
cycioalkyl group which may be substituted, a styryt group which may be substituted, or an aryl group which may have 
one or more substituents; R 2 represents hydrogen atom, an aikyl group, a halogen atom, hydroxy I group, an amino 
group which may have one or two substituents, a cyclic amino group which may be substituted, or a phenoxy group 
which may be substituted; ring A represents a homocycilc or heterocyclic ring which may be substituted with one or 

33 more aikyl groups, alkoxyl groups, or halogen atoms; RP represents a saturated nitrogen-containing heterocyclic group 
which may be substituted; and m represents an integer of from 0 to 3; provided that, when R 3 represents unsubstituted 
piperidino group, at least one of R 1 and R 2 is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1 H-imidazopyridine 
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derivatives represented by the following general formula (II) or salts thereof: 




wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an allcyl 
group, benzyl group, triphenylmethyl group, an alkanoyl group which may be substituted, an alkoxycarbonyl group, 
benzyloxycarbonyl group, a thlocarbamoyl group which may be substituted, an alkanesulfonyl group, a benzenesulfonyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 
thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active Ingredient the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals Including humans, in which 
a cytokine such as TNF, IL-1 Is mediated, which Include chronic Inflammatory diseases (e.g., rheumatic arthritis, os- 
teoarthritis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, Idiopathic thrombocythemia, 
etc.), autoimmune intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comertis (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 
riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[001 0] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases In which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or interieukin-1 (IL-1) which comprises as an active Ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the compounds of the aforementioned genera) formulas (I) and (II) of the present 
Invention will be given below. The compounds represented by the aforementioned general formula (I I) are characterized 
in that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substituents as 
R 3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention Is not limited to the compounds represented by the aforementioned general formula (II), and it should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present Invention. 

[0012] In the aforementioned general formulas (I) and (II), examples of the alkyl group represented by R 1 , R 2 or R 4 
Include, for example, methyl group, ethyl group, n-propyl group, Isopropyl group, n-butyl group, isobutyl group, sec- 
butyl group, tert-butyi group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. 
[0013] Examples of thecycloalkyl group represented by R 1 Include, for example, cyclopropyl group, cyclobutyl group, 
cydopentyl group, cyclohexyl group, cycloheptyl group and the like. Examples of the aryl group represented by R1 
include, for example, phenyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group, 3-pyridazlnyl group, 4-pyridazlnyl 
group, 2-pyrimidinyl group, 4-pyrimldlnyl group, 5-pyrimldlnyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thlenyl group, 1-pyrrolyl group, 2-pyrrolyl group, 3-pyrrolyl group, 1-lmldazolyl group, 2-lmldazolyl 
group, 4-lmldazolyl group, 1 -pyrazolyl group, 3-pyrazolyl group, 4-pyrazolyl group, 5-pyrazolyl group, 2-oxazolyl group, 
4-oxazolyl group, 3-lsoxazoryl group, 4-Isoxazolyl group, 5-lsoxazolyl group, 2-thiazolyl group, 4-thiazoryl group, 5-thi- 
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azolyl group, 3-isothiazoly! group, 4-lsothiazolyl group, 5-isothiazolyi group, 1,2,3-trtazoM-yl group, 1 ,2,3-triazol-4-yl 
group, 1,2,3-triazol-5-y1 group, 1 ,2,4-triazoM -yl group, 1 ,2,4-triazol-3-yl group, 1 ,2,4-triazol-5-yl group, 1-tetrazolyl 
group, 5-tetrazolyl group, 1 ,2,5-thiadiazol-3-yl group, 1-indolyl group, 2-indolyl group, 3-indolyl group and the like. 
[001 4] Examples of the halogen atom represented by R* Include, for example, fluorine atom, chlorine atom, bromine 
atom, and Iodine atom. Examples of the amino group which may have one or two substituents that Is represented by 
R2 include, for example, amino group, methylamino group, ethylamino group, n-propylamino group, isopropylamino 
group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexylamino group, dimethylami- 
no group, diethylamino group, anilino group, pyridylamino group, 4-pyridylmethylamino group, benzylamino group, p- 
methoxybenzylamino group, dlbenzylamino group and the like. Examples of the cyclic amino group represented by R* 
include, for example, 1-aziridinyl group, 1-azetidinyl group, 1-pyrrolidinyl group, piperidino group, 1-piperaziny! group, 
hexahydro-1 H-azepin-1-yl group, hexahydro-1 H-1 ,4-diazep in- 1-yl group, morpholino group, 4-thiomorpholinyl group 
and the like. 

[0015] Examples of the homocyclic or heterocyclic ring represented by ring A in the aforementioned general formulas 
(I) and (II) include, for example, benzene ring, cyclopentene ring, cyclohexene ring, cycloheptene ring, cyclooctene 
ring, cycloheptadlene ring, thiophene ring, furan ring, pyridine ring, pyrazlne ring, pyrrole ring, thiazole ring, oxazole 
ring, azepine ring and the like. Examples of the alkyl group which may be substituted on the homocyclic or heterocyclic 
ring include, for example, methyl group, ethyl group, n-propyl group, feopropyl group, n-butyl group, isobutyi group, 
sec-butyl group, tert-butyl group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. Exam- 
ples of the alkoxyl group which may be substituted on the said ring include, for example, methoxy group, ethoxy group, 
n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyloxy 
group, isopentyloxy group, neopentyloxy group, n-hexyloxy group and the like. Examples of the halogen atom which 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and iodine atom. 
The number and kind of these substituents are not particularly limited, and when two or more substituents exist, they 
may be the same or different 

[0016] In the aforementioned general formula (I), the saturated nitrogen-containing heterocyclic group represented 
by R 3 means a saturated nitrogen-containing heterocyclic group which has one or more nitrogen atoms as ring-con- 
stituting atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring-constituting atoms. 
Examples include 1 -aziridinyl group, 2-azlridinyl group, 1 -azetidlnyl group, 2-azetldlnyl group, 3-ezettdlnyl group, 1 -pyr- 
rolidine group, 2-pyrrolidinyl group, 3-pyrrolidinyl group, pyrazolldinyl group, imidazolidinyl group, piperidino group, 
2-piperidyl group, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-plperazinyl group, hexahydro-1 H-azepin- 
1-yl group, hexahydro-1 H-azepln-2-yl group, hexahydro-1 H-azepin-3-yl group, hexahydro-1 H-azepln-4-yl group, hex- 
ahydro-1 H-1,4-diazepin-1-yl group, hexahydro-1 H-1,4-diazepin-2-yl group, hexahydro-1 H-1 ,4-diazepin-5-y! group, 
hexahydro-1 H-1 ,4-diazepin-6-yl group, 2-morpholinyl group, 3-morpholinyl group, morpholino group, 2-thiomorpholinyl 
group, 3-thiomorpholinyl group, 4-thiomorphollnyl group, 3-lsoxazolldinyl group, 3-lsothiazolidinyl group, 1 ,2,3-triazo- 
lidln-4-yl group, 1 ,2,4-trlazolidin-3-yl group, 1,2,5-thiadiazoIin-3-yl group and the like, and preferred groups Include, for 
example, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-plperazinyl group, 3-pyrrolidinyl group, 2-azetidlnyi 
group, 3-azetidinyl group, 2-morphollnyl group, 2-thiomorphollnyl group and the like. 

[0017] In the aforementioned general formula (II), examples of the alkanoyl group which may be substituted that Is 
represented by R 4 include, for example, formyl group, acetyl group, propionyl group, n-butyryl group, isobutyryl group, 
valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl group, difluoroacetyl group, trifluoroacetyl group, chloro- 
acetyl group, dichloroacetyl group, trichloroacetyl group and the like. Examples of the alkoxycarbonyi group represent- 
ed by R* include, for example, methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxy- 
carbonyl group, n-butoxycarbonyl group, Isobutoxyearbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 
group, n-pentyloxycarbonyl group, n-hexyloxycarbonyl group and the like. Examples of the thlocarbamoyl group whfch 
may be substituted that is represented by R 4 include, for example, thlocarbamoyl group, methylthlocarbamoyl group, 
ethylthiocarbamoyl group, n-propylthiocarbamoyl group, isopropylthiocarbamoyl group, n-butylthiocarbamoyl group, 
isobutylthiocarbamoyl group, sec-butylthiocarbamoyl group, tert-butylthlocarbamoyl group and the like. Examples of 
the alkanesulfonyl group represented by R 4 include, for example, methanesulfonyl group, ethanesulfonyl group, n- 
propanesulfonyl group, n-butanesulfonyl group and the like. 

[0018] In the present specification, with respect to the substituting/binding position of the terms the aryt group', "the 
homocyclic or heterocyclic ring - and "saturated nitrogen-containing heterocyclic group - , the terms herein used encom- 
pass any groups In their meanings which may substitute/bind at any position on a substitutable/bondable element 
among ring-constituting atoms, so long as the substituting/binding position Is not particularly limited, as some examples 
are shown above. 

[0019] In the aforementioned general formulas (I) and (II) of the present invention, when certain functional groups 
are referred to as "which may be substituted" or "which may have substltutents," the substltuent may be any group so 
long as It can substitute on the functional groups. The number and kind of the substltuent are not particularly limited, 
and when two or more substituents exist, they may be the same or different Examples Include halogen atoms such 



EP 1 104 764 A1 

as fluorine atom, chlorine atom, and bromine atom; hydroxyl group; alkyi groups such as methyl group, ethyl group, 
n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyt group, Iso- 
pentyl group, neopentyl group, and n-hexyl group; trtfluoromethyf group; aryl groups such as phenyl group, naphthyl 
group, and pyiidyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, Isopropoxy group, 

9 n-butoxy group, Isobutoxy group, sec-butoxy group, and tert-butoxy group; arytoxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethyiamino group, n-propyiamino 
group, isopropylamino group, cydopropylamino group, cyclobutylamlno group, cyclopentylamino group, cyclohexy- 
iamino group, dimethylamino group, diethylamino group, anilino group, pyrtdylamino group, benzylamf no group, diben- 
zylamino group, acetyiamino group, trifluoroacetylamino group, tert-butoxycarbonylamino group, benzyl oxycarbo- 

10 nylamino group, benzhydrylamino group, andtriphenylmethylamino group; formyl group; alkanoyl groups such as acetyl 
group, propionyl group, n-butyryl group, isobutyryi group, valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl 
group, diftuoroacetyl group, trtfluoroacetyl group, chloroacetyl group, dichtoroacety! group, and trichloroacetyl group; 
aikoxycarbonyl groups such as methoxycarbonyt group, ethoxycarbonyl group, n-propoxycarbonyl group, Isopropox- 
ycarbonyl group, n-butoxycarbonyl group, isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

15 group, n-pentyloxycarbonyi group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
carbamoyl groups such as methylcarbamoyl group, ethylcarbamoyl group, n-propylcarbamoyl group, isopropylcar- 
bamoyl group, n-butyicarbamoyl group, isobutyicarbamoyl group, sec-butylcarbamoyl group, and tert-butylcarbamoyl 
group; thlocarbamoyl group; alkylthlocarbamoyl groups such as methylthlocarbamoyl group, ethylthiocarbamoyl group, 
n-propylthiocarbamoyl group, isopropyithiocarbamoyi group, n-butyithiocarbamoyl group, isobutyithiocarbamoyl 

20 group, sec-butylthiocarbamoyl group, and tert-butyithiocarbamoyl group; amidino group; alkylthlo groups such as meth- 
ylthio group; alkanesuiflnyi groups such as methanesulfinyl group; alkanesutfonyl groups such as methanesulfonyl 
group, ethanesulfonyl group, n-propanesulfonyl group, and n-butanesulfonyl group; arylsulfonyt groups such as p- 
toluenesuifonyl group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesulfonyl group; aralkyi groups such as 
benzyl group, naphthyl group, pyridylmethyl group, furfuryl group, and triphenylmethyl group; nitro group; cyano group; 

25 sulfamoyl group; oxo group; hydroxyimino group; alkoxyimino groups such as methoxylmino group, ethoxyimlno group, 
n-propoxytmino group, and isopropoxyimino group; ethylenedloxy group and the like. 

[0020] The compounds represented by the aforementioned general formulas (I) and (I I) of the present invention can 
be converted into salts, preferably, pharmacologically acceptable salts, If desired; or free bases can be generated from 
the resulting salts. 

30 [0021 ] Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (0 and (II) of the present Invention include acid-addition salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydrolodic acid, nitric acid, sulfuric acid, and phosphoric 
acid; and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maieic acid, 
fumaric acid, citric acid, oxalic acid, malic acid, succinic acid, lactic acid, methanesulfonlc acid, ethanesulfonic acid, 

35 benzenesutfonic acid, p-toluenesulfonic acid, mandeilc acid, 1 0-camphorsulfonlc acid, tartaric acid, stearic acid, glu- 
conic acid, nicotinic acid, trifluoroacetic acid, and benzoic acid. 

[0022] Among the compounds represented by the aforementioned general formulas (!) and (II) of the present inven- 
tion, optical isomers may exist for compounds having asymmetric carbons. These optical active compounds and mix- 
tures thereof fall within the scope of the present invention. 
40 [0023] The compounds represented by the aforementioned general formulas (I) and (II) or the salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 
present Invention. 

[0024] Preferred compounds of the present invention include, for example, the following compounds and salts there- 
45 of; however, the present invention is not limited to these examples: 

(1 ) 4-chloro-1 -{2-(4-plperidy1)ethyi]-1 H-imidazo[4,5-c]qulnoline; 

(2) 4,8-dteh!oro-1 -[2-(4-plperidyl)ethyl]-1 H-lmldazo[4,5-c]quinollne; 

(3) 4-chloro-8-methy!-1 -{2-(4-p{peridyt)ethyi]-1 H-imidazo[4,5-c]quinoline; 
so (4) 4-chloro-8-methoxy-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]qulnollne; 

(5) 4-chloro-2-phenyl-1-[2 -(4-plperidyl)ethyl]-1H-imidazo[4,5-c]quinollne; 

(6) 4,8-dichloro-2-phenyl-1 -I2-(4-piperidyl)ethyl]-1 H-lmidazo[4,5-c]quinoline; 

(7) 4-chloro-8-methyl-2-phenyl-1-[2-(4-piperidy0ethyQ-1 H-imidazo[4,5 -c]quinoline; 

(8) 4<hloro~8-methoxy-2-phenyM -[2-(4-piperidyi)ethyl]-1 H-lmidazo[4,5-c]qulno!ine; 
55 (9) 4-chloro-1 -[2-(4-plperidyl)ethyl]-2-trif luoromethyl-1 H-imidazo[4,5-c]qu!noiine; 

(1 0) 4,8-dichloro-1 -{2-(4-piperidyt)ethyl]-2 -trffluoromethyl-1 H-imidazo[4,5-c]quinoline; 

(11) 4<hlora-8-methyM-[2-(4-piperi^ 

(1 2) 4-chloro-8-methoxy-1 -t2-(4-plperidyl)ethyl]-2-trifluoromethyl-1 H-imidazo[4,5-c]quinoiine; 
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(13) 4-chloro-2-(4-methylphenyl)-1 -[2-{4-plperidyl)ethyl]-1 H-lmldazo[4,5-c]quinollne; 

(14) 4-chloro-2-(4-rnethoxyphenyl)-1 -[2-(4-piperidyi)ethyl]-1 H-imldazo[4,5-c]quinoline; 

(15) 4-chloro-2-(4-fiuorophenyl)-1 -[2-(4-piperidyl)ethyl]-1 H-lmidazo[4,5-c]qulnoline; 

(1 6) 4-chloro-1 -[2 -(4-plperldyl)ethyl]-2-(4-trifluoromethylphenyl)-1 H-imidazo[4,5-c]quinollne; 

(17) 4-chloro-2-(2-furyO-H2-(4-plparidyl)6thylh1 H-lmida2o[4,5-c]quinollne; 

(1 8) 4-chloro-1-[2-{4-piperidyl)ethyl]-2-(2-thleny0-1 H-lmida2o[4 1 5-c]quinoline; 

(1 9) 4-chloro-2-(2-imidazolyl)-1 -[2-(4-piperidyl)ethylH H-lmida2o[4,5-c]quinoline; 

(20) 4-chloro-1 -[2-(4-piperidy!)ethyI]-2-(2-thlazotyl)-1 H-imldazo[4,5-c]quinoline; 

(21 ) 4-chloro-2-(5-methyl-2-thlenyl)-1 -[2-(4-plperidyl)6thyi]-1 H-ImldazofrS-clquinoline; 

(22) 4-chloro-1 -[2-(4-piperidyl)ethyO-2-(2-pyrrolylH H-imidazo[4,5-c]quinoline; 

(23) 4-methyl-2-phenyM-[2 -(4-plperidyl)ethyl]-1H-lmida2o[4 p 5-c]quinoline; 

(24) 2-(4-fluorophenyl)-4-methyl-1 -[2-(4-piperidyl}ethyl]-1 H-lmidazo[4,5<]qulnollne; 

(25) 4-methyM -[2*(4-plperidy[)ethyi]-2-(4-trmuoromethylphenyi)-1 H-imidazo[4,5-c]quinoline; 

(26) 2-(2-fury1)-4-methyl-1 -[2-(4-pipertdyl)ethyQ-1 H«lmldazo[4,5-c]qulnoline; 

(27) 4-methyl-1 -[2-(4-piperidyOetayi]-2-(2-thlenyl)-1 H-lmidazo[4,5-c]quinoline; 

(28) 2-(2-imidazolyi)-4-methyl-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinotine; 

(29) 4-methyM -[2-(4-piperidyOethyll-2-(2-thiazolyO-1 H-lmidazo[4,5-c]quinoline; 

(30) 4-methyl-2-(3-methyl-2-thieny!)-1 -[2-(4-piperidyl)ethyl]-1 H-lmidazo[4,5-c]qulnollne; 

(31 ) 4-methyl-2-(5-methyl-2-thienyl)-1 -(2-(4-piperidyl)ethyl]«1 H-imldazo[4,5-c]quinoline; 

(32) 4^eth^-1-[2-(4-piperidyi)ethyO-2-(2-pyrrolyO-1 H-imidazo[4,5-c]quinoUne; 

(33) 4-methyl-2-(1 -methyt«2-pyrrolyl)-1 -{2-(4-plpertdyl)ethyl]-1 H-imidazo[4,5-c]qulnollne; 

(34) 4-chloro-6,7,8,9-tetrahydro-2i3henyl-1 -[2-(4-plperidyl)ethyl]-1 H-imidazo[4,5-c]qulnoline; 

(35) 4-chloro-6,7-dihydro-2-pherr/l-1-[2-^ 

(36) 4-chloro-2-phenyl-1 -[2-{4-piperldyi)ethylJ-1 H-lmidazo[5 l 4-dlthleno-[3,2-b]pyrtdine; 

(37) 4-chloro-2-phenyl-1 -[2-(3-piperidyl)ethyl]-1 H-lmldazo[4 t 5-c]quinoline; 

(38) 4-chloro-1 ^2-(2-moroholinyi)ethyl}-2-phenyl-1 H-imidazo[4,5-c]quinoline; 

(39) 4-chloro-2-phenyM -[2-{1 -plperazinyl)ethyi]-t H-lmidazo[4,5-c]qulnoline; 

(40) 4 l 6,7,8 l 9-pentachloro-2-ethoxymethyl-1 -[2-(4-mlomoroholinyl)ethyl]-1 H-imidazo(4 I 5-c]quinoI!ne; 

(41 ) 4K)hloro-6 l 7,8,9-tetrahydro-2-hydroxymelhyl-H2-(1 -piperazinyl)ethyl]-1 H-lmidazop^-dJcycloheptalblpyrld- 
ine; and 

(42) 4-chloro-2-(3-methyl-2-thienyl)-1 -[2-(4-pipertdyl)ethyi]-1 H-lmldazo[4,5-c]quinollne. 

[0025] The novel 1H-imidazopyridine derivatives represented by the aforementioned general formula (I) or (II) ac- 
cording to the present invention can be prepared by various methods; however, the preparation methods of the com- 
pounds of the present invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and it is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (II). 
[0026] As the first synthetic method of the compounds of the present Invention, the following synthetic method can 
be used in accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAI) No. Hei 
3-206078/1991 or Tetrahedron, Vol. 51, p. 5813 (1995): 
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R* (CH^ R* (CH 2 )ni N 




wherein R 5 represents hydroxy! group or an alky! group; R 6 represents chlorine atom or an aikyl group; R r has the 
same meaning as that defined for R 1 (except for hydroxyl group); and R 3 , m and ring A have the same meanings as 
those defined above. 

[0027] In Step 1 , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric add and fuming nitric acid in the 
presence or absence of acetic acid, sulfuric acid or the like at a temperature ranging from 0°C to 200°C. 
[0028] In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the genera! 
formula (IV) to react with an appropriate chlorinating agent, for example, phosphorus oxychloride, thlonyi chloride, 
phosgene, oxaiyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0°C to 200°C. 

[0029] In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N.N-dimethylformamide 
and toluene In the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 
ranging from -1 0*C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the genera! formula (VIII) can be obtained by reducing the nitro group In the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride and so- 
dium borohydride; reduction using iron powder and hydrochloric add and the like. 

[0031] The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of the solvent. 
[0032] In Step S, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) with a compound represented by the following general formula (XI), (XII) or (XIII): 

R 1 'C(OR) 3 (XI) 



R v COX 



(XII) 
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(R V CO) 2 0 (XIII) 

wherein R represents a tower alky! group; X represents a halogen atom; R 1 ' has the same meaning as that defined for 
5 R1 (except for hydroxy! group), , 

in the presence or absence of a basic catalyst such as triethylamine, or an acid catalyst such as hydrochloric acid and 
p-totuenesulfonic acid, in the presence or absence of a solvent such as N.N-dimethylformamide, tetrahydrofuran, ac- 
etonitiile, xylene and toluene, at a temperature ranging from 0°C to 200*0. 

[0033] In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
10 reacting the compound of the general formula (VIII) with a compound represented by the following general formula 

(XIV): 

R 1 CHO (XIV) 

15 

wherein R r has the same meaning as that defined for R 1 (except for hydroxyl group), In the presence of2,3-dichloro- 
5,6-dicyano«1 ,4-benzoquinone in a solvent such as acetonitrile, 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0°C to the reflux temperature of the solvent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
20 reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV): 

R r COOH (XV) ,. 

25 

wherein R 1 ' has the same meaning as that defined for R 1 (except for hydroxyl group), in the presence or absence of \ 
an acid catalyst such as hydrochloric acid and sulfuric acid, in the presence or absence of a solvent such as N,N- ^ 
dimethylformamide and toluene, at a temperature ranging from 0°C to 200 P C. Moreover, when R 5 represents hydroxyl 
group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chlorination 
30 in Step 8. 

[0035] The chlorination is carried out by protecting the compound of the general formula (X), if desired, at the nitrogen 
atom not bound to the (CH^ group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychlorlde, thlonyl chloride, phosgene, oxalyl chloride, phosphorus 
35 pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0°C 
to 200°C, and further deprotecting in a conventional manner, If desired, to obtain the compound of the general formula 
(IX) wherein R 6 Is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present Invention, the compound of the general 
formula (XVI): 



43 




CXVD 



wherein R 3 , R 6 , m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with trlphosgene In the pres- 
ence of a base such as triethylamine and potassium carbonate In a solvent such as 1 ,2-dichloroethane, 1 ,4-dioxane, 
tetrahydrofuran, N,N-dimethyiformamide and toluene at a temperature ranging from 0°C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 



8 
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J* 

R 3 -(CH 2 ) BJv 




(xvn> 



wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R 3 , R e , m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methytthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic 
group represented by R 3 , with a protecting group such as alkanoyi groups In a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an Integer of 1, by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzolc acid, sodium periodate, potassium periodate or the 
like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzolc acid, osmium tetraoxlde, ruthenium tetraoxlde or the like, In a solvent such as tetrahy- 
drofuran, 1,4-dloxane, 1,2-dichloroethane, methanol, acetone, and water, as well as a mixed solvent thereof , at a 
temperature ranging from O'C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I) wherein R 2 is hydroxyl group can be obtained by allowing a compound of the general formula (I) wherein R 2 Is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0°C to 
the reflux temperature of a solvent. Examples of the appropriate acid Include, for example, organic acids such as formic 
acid, acetic acid, and trifluoroacetic add, and mineral acids such as hydrochloric acid, sulfuric acid, and hydrobromlc 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent Include, for example, alcohols such as methanol, ethanol and n-propanol, N.N-dimethylforma- 
mide, t ,4-dioxane, tetrahydrofuran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is fluorine atom, bromine atom or iodine atom and R 1 is R 1 ' can be obtained by allowing a compound 
which Is obtained by reacting the compound of the general formula (I) wherein R 2 is chlorine atom and R 1 is Ri' or 
wherein R 2 is hydroxyl group and R 1 is R v with trifluoromethanesulfonlc anhydride, methanesulfonyl chloride or p- 
toluenesulfonyi chloride to react with a metal hallde (e.g. , potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium Iodide, sodium iodide, etc.) In an aprotic solvent such as dimethylsulfoxide, N, 
N-dimethylformamide, and acetonitrile In the presence or absence of a phase-transfer catalyst such as tetraphenyl- 
phosphonium bromide, hexadecyltributylphosphonium bromide, and 1 8-crown-6 at a temperature ranging from 0 # C to 
the reflux temperature of a solvent. 

[0041 ] In the sixth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I), wherein R 3 Is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent (CH^ group is deprotected, can be obtained by subjecting the compound of the general formula (I), 
wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyi groups, 
alkoxycarbonyl groups, benzyl group and trifluoromethyl group on the nitrogen atom which is not bound to the adjacent 
( CH 2>m Sroup, to deprotection with an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotection by using an acid or alkali can be carried out with an appropriate acid or base in the presence 
or absence of a cation scavenger such as anlsole and thioanisole in a solvent. Examples of the solvent used Include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroethane, 1 ,4-dioxane, methanol, ethanol, n-propanol, N,N- 
dimethylformamide, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanolic solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromlc acid, trifluoroacetic add, methanesulfonic acid, p-toluenesutfonfc acid, formic acid, 
acetic add and the (Ike. Examples of the base Indude, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent 
[0043] The catalytic reduction can be carried out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Peariman's reagent in water, an alcohol such" as methanol, ethanol and n-propanol, and acetic 
acid, as well as a mixed solvent thereof In the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm 2 . 

5 [0044] In the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 2 is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (I) wherein R 2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide in the presence or absence of a solvent such as N,N- 
dimethyiformamide and toluene at a temperature ranging from 0°C to 200°C. 

10 [0045] In the eighth synthetic method of the compounds of the present invention , the compound of the general formu la 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N,N-dimethylformamide and toluene at a temper- 
ature ranging from 0°C to 200°C. 

is [0046] In the ninth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I) wherein R 2 is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (I) wherein R 2 is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 

20 or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride, 
1,2-dlchlroethane, N,N-dlmethylformamide, 1,4-dloxane, tetrahydrofuran and toluene at a temperature ranging from 
O'C to 200°C under normal pressure or a pressurized condition. 

[0047] In the tenth synthetic method of the compou nds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
23 benzylamino group, dibenzylamino group, or p-methoxybenzylamlno group, which is obtained in the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catafyst, or by subjecting the compound of the general 
formula (I) wherein R 2 is p-methoxybenzylamino group to deprotection using an acid. 

[0048] The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Peariman's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as well as a mixed solvent thereof 

30 at a temperature ranging from room temperature to the reflux temperature of a solvent In the presence or absence of 
an add such as hydrochloric acid, acetic acid and formic acid, ammonium formate, cyclohexene, and cyclohexadlene 
under a pressure ranging from normal pressure to 200 kg/cm 2 . The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, triftuoroacetic acid and trifluoromethanesulf onic acid In a solvent such 
as alcohols including methanol and ethanol, methylene chloride, 1 ,2-dlchloroethane, 1,4-dioxane, tetrahydrofuran, 

35 toluene, and N,N-dimethylf ormamide In the presence or absence of a cation scavenger such as anlsole and thioanisole 
at a temperature ranging from 0*C to the reflux temperature of a solvent. 

[0049] In the eleventh synthetic method of the compounds of the present invention, the compound of the general 
formula (!) wherein R 3 is a saturated nitrogen-containing heterocyclic group which is substituted with oxo group can 
be obtained by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing hete- 
40 rocyclic group which is substituted with ethytenedioxy group, with an acid such as hydrochloric acid, an ethyl acetate 
solution of hydrogen chloride, an ethanollc solution of hydrogen chloride, sulfuric acid, hydrobromic acid, trifluoroacetic 
acid, p-toluenesulfonic acid, formic acid and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1,4-dioxane, tetrahydrofuran, methanol, ethanol, n-propanol and N,N-dimethylf ormamide, or a 
water-containing solvent thereof at a temperature ranging from 0*C to 200°C. 

6 [0050] In the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 Is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxylmino 
group or an alkoxyimino group can be obtained by reacting the compound of the general formula (!) wherein R 3 is a 
saturated nitrogen-containing heterocyclic group which is substituted with oxo group, that Is obtained by the eleventh 
synthetic method, with a compound represented by the following general formula (XVIII): 

30 

R 7 -0-NH 2 (XVIII) 

wherein R 7 represents hydrogen atom or an alkyl group, 
55 In the presence or absence of a base such as triethylamine, diisopropylethylamine, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols including methanol, ethanol 
and n-propanol, N.N-dimethylformamide, 1 ,4-dioxane, tetrahydrofuran, and toluene at a temperature ranging from 0°C 
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to the reflux temperature of a solvent. 

[0051] In the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R 2 is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
r2 j 8 chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
5 or absence of an acid such as hydrochloric acid and acetic acid In an alcohol solvent such as methanol and ethanoi 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[0052] In the fourteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I), wherein R 3 is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 

10 nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (Cf-y,,, group. 
[0053] The reaction can be carried out In the presence or absence of a solvent such as N,N-dimethylformamide, 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 ,2-dichloroethane, 1 ,4-dioxane, methanol, eth- 

u and, n-propanol and water, as well as a mixed solvent thereof , In the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from 0°C to 200°C. 

[0054] Examples of the appropriate reagent include, for example, alkyl halides, triphenytmethyl chloride, benzyl chlo- 
ride, benzhydryt chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trlfluoroacetlc anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate, di-tert-butyl dicaibonate, sodium cyanate, alky) 
20 isocyanates, sodium thiocyanate, alkyl isothiocyanates, 1H-pyrazole-1-ca/boxamidine, methanesutfonyl chloride, p- 
toiuenesutfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, alkylurethanes, thiourethanes, alkylth- 
iourethanes and the like. 

[0055] In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R 3 is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 

25 or benzyloxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CH£ m group, can be obtained 
by reacting the compound of the general formula (I) wherein R 3 Is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent (CHJm group 
with an alkyl chlorocarbonate or benzyl chlorocarbonate In the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tern- 

30 perature ranging from 0°C to 200°C. 

[0056] Some of the compounds represented by the general formulas (III) to (VIII) which an? starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in, for example, Journal of Medicinal Chemistry, Vol. 1 8, p. 726 (1 975); Vol. 33, p. 1 880 (1990); and Vol. 
40, p. 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 

35 and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments which comprise as an active ingredient the novel 1 H-lmldazopyridine derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations In the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
40 rations in the forms of Injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations, 
Inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutical^ acceptable additives. For example, in the oral preparations and suppositories, 
pharmaceutical Ingredients may be used such as excipients such as lactose, O-mannitol, com starch, and crystalline 
cellulose; disintegrators such as carboxymethytcellulose and carboxymethylcellulose calcium; binders such as hydrox- 
ys ypropylcellulose, hydroxypropylmethylceilulose, and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
talc, coating agents such as hydroxypropytmethylceiiulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In Injections, or eye or ear drops and the like, pharmaceutical ingredients may be used 
such as solubillzers or solubillzing aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organic 
50 acids or bases; isotonidtles such as sodium chloride, glucose, and glycerin; stabilizers and the like; and in eye ointments 
and dermal preparations, pharmaceutical Ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present invention to a patient under therapeutic treatment is generally from 
about 0.1 to 1 ,000 mg In oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
55 which may depend on the symptoms of the patient The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, it is desirable that the aforementioned dose may su Itably be increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] The present invention will be explained by referring to Reference Examples and Working Examples. However, 
the scope of the present invention is not limited to these examples. 

[0060] The abbreviations in the tables have thefollowing meanings: Ph, phenyl; Bn, benzyl; Boc, tert-butoxycarbonyl; 
Ac, acetyl; Ms, methanesulfonyl; Ts t p-toluenesulfonyl; Me, methyl; Et, ethyl; n-Bu, n-butyl. 

i 

Reference example 1 

Ethyl N-triphenylmethyl-4-piperidinecarboxylate 

[0061] To a solution of 76.5 g of ethyl isonlpecotate and 81 .5 ml of triethytamlne in 750 ml of methylene chloride, 
1 49 g of triphenylmethyl chloride divided in three portions was added portlonwise at room temperature, and the mixture 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyl ether to give 1 84 g of pale yellow crystals. Recrystalitzation from ethanol gave colorless prisms having 
the melting point of from 147.5 to 148.5 8 C. 



Elemental analysis for C^H^NC^ 


Calculated % 
Found % 


C, 81.17; 
C, 81.19; 


H, 7.32; 
H,7.22; 


N t 3.51 
N, 3.44 



Reference example 2 
N-Triphenylmethyl-4-piperidinemethanol 

[0062] To a suspension of 1 0.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 1 12 g 
of ethyl N-triphenylmethyl-4-piperidine-carboxylate in 400 ml of dried tetrahydrofuran was added dropwlse under ice- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 1 0% aqueous sodium hydroxide solution under ice-cooling. An insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a colorless solid. 
The colorless solid was washed with methanol to give 84.2 g of colorless crystals. Recrystallization from methanol 
gave colorless crystals having the melting point of from 92 to 99.5°C. 



Elemental analysis for C^H^NO 


Calculated % 
Found % 


C. 83.99; 
C, 83.79; 


H, 7.61; 
H, 7.74; 


N, 3.92 
N, 3.94 



[0063] In accordance with the method of Reference example 2, the compound of Reference example 3 was obtained. 

Reference example 3 

N-TriphenyimethyM-piperidlneethanol 

[0064] 

Appearance: colorless liquid 

NMR spectrum S (CDCyppm: 1. 26(1H,bre), 1 .36(2H,brs), 1.45-1.5B(4H,m), 1.67(2H,d, J=12Hz), 3.05(2H,brs), 
3.74(2H,t f J=6Hz), 7.14(3H,t,J=7.5Hz), 7.24(eH l t,J=7.5Hz), 7.46(6H,brs) 
IR spectrum v (llq.)cnr 1 : 341 6 
Mass spectrum m/z: 371 (M+) 
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Reference example 4 

(N-TriphenylmethyI-4-pIperidyl)methyl methanesulfonate 

5 [0065] To a solution of 84.0 g of N-triphenylmethyM-plpertdlnemethanol and 36.2 ml of trlethylamlne in 420 ml of 
dried tetrahydrofuran, 1 8.3 ml of methanesutfonyl chloride was added dropwlse under Ice-cooling, and the mixture was 
stirred at room temperature for 5.5 hours. The reaction mixture was added with water and extracted with diethyl ether. 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of Isopropanol and methanol, and the precipitated crystals were col- 

10 lected by nitration and washed with methanol to give 90.4 g of colorless crystals, Recrystallization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 1 34°C. 





Elemental analysis for C^H^NC^S 


13 


Calculated % 


C, 71.69; 


H, 6.71; 


N, 3.22 




Found % 


C, 71.68; 


H, 6.47; 


N, 3.19 



[0066] In accordance with the method of Reference example 4 ( the compound of Reference example 5 was obtained. 
20 Reference example 5 

2-(N-Trlphenytmethyl-4-plperidy0ethyl methanesulfonate 
[0067] 

25 

Appearance: colorless crystals 
Recrystallization solvent: methanol - diethyl ether 
mp:111.5-114 # C 



Elemental analysis for C^H^NOgS 


Calculated % 
Found % 


C, 72.13; 
C, 72.03; 


H, 6.95; 
H. 7.12; 


N, 3.12 
N, 3.14 



Reference example 6 

4-Azidomethyl-N-trlphenylmethylpiperidine 

[0068] A suspension of 60.0 g of (N-trtphenylmethyl-4-plpertdyl)methyl methanesulfonate and 1 7.9 g of sodium azide 
in 300 ml of dried N,N-dimethyl-formamlde was stirred at 70 # C for 17 hours. After the reaction, an Insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to gfve 42.6 g of colorless crystals. 
Recrystallization from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
103.5to105.5*C. 





Elemental analysis for C^Hjgf^ 




Calculated % 


C, 7850; 


H, 6.85; 


N, 14.65 


50 


Found % 


C, 78.45; 


H.6.74; 


N, 14.82 



Reference example 7 



tert-Butyl 2-(2-azidoethyl)-1 -piperidinecarboxylate 

55 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)-1 -plperldine-carboxylate and 31 .3 ml of trlethylamlne 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesulfonyl chloride was added dropwlse under Ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azide and 220 ml of N ,N-dimethylf ormamide were added to the resulting crystals, and the mixture was stirred 
at 70°C for 4 hours. Afterthe reaction, an insoluble matter was filtered off and the filtrate was concentrated. The resulting 

5 residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43.2 g of a yellow liquid. 

NMR spectrum 5 (DMSO-d 6 )ppm: 1 .20-1 .32(1 H,m), 1.40(9H,s), 1.48-1 ,58(5H,m), 1.60-1 .68(1 H,m),1 .88-1.96(1 H, 
m) I 2.71-2.78(1H,m) I 3.28(2H,t,J=6.5H2) l 3.80-3.86(1H,m) l 4,19-4.25(1H,m) 
10 |R spectrum v (liq.)cnrr 1 : 2104,1692 

Reference example 8 

4-Oxo-l -piperidineacetonitrile 

13 

[0070] A suspension of 25.0 g of 4-plperidinone monohydrochloride monohydrate, 11 .5 ml of chloroacetonitrile and 
57.0 ml of diisopropylethylamine in 250 ml of tetrahydrofuran was refluxed for 1 0 hours. After the reaction, an insoluble 
matter was filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
20 brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 1 5.7 g of pale brown 
crystals. 

NMR spectrum 8 (CDCyppm: 2.53(4H I t,J=6Hz),2.91(4H,t,J=6Hz),3.66(2H,s) 
IR spectrum v (KBrJcnr 1 : 2232,1714 

6 Mass spectrum m/z: 1 38(M + ) 

[0071 J In accordance with the method of Reference example 8, the compound of Reference example 9 was obtained. 
Reference example 9 

30 

4-(tert-Butoxycarbonylamino)-1-plperidineacetonitrile 
[0072] 

35 Appearance: colorless needles 

Recrystalllzation solvent: methanol 
mp: 147-148*C 



40 


Elemental analysis for C^H^r^O^ 




Calculated % 


C, 60.23; 


H, 8.84; 


N, 17.56 




Found % 


C, 60.08; 


H, 8.63; 


N, 17.55 



Reference example 10 



N-Triphenytmethyl-4-piperidineacetonltrile 

[0073] A suspension of 90.4 g of (N-triphenytmethyM-plperidyl)methyl methanesulfonate, 3.50 g of potassium iodide 
and 20.3 g of sodium cyanide In 400 ml of dried dimethytsu If oxide was stirred at 90°C for 5 hours. The reaction mixture 
was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine, and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
talllzation from a mixture of methylene chloride and methanol gave colorless crystals having the melting point of from 
138to139°C. 

55 
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Elemental analysis for C^HjgNj 


Calculated % 
Found % 


C, 85.21; 
C, 85.35; 


H, 7.15; 
H, 7.26; 


N, 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 
13 were obtained. 



Reference 
example 




Physical properties 
(Recrystallization solvent) 


11 




colorless crystals (MeOH-EtjO) 

mp.158.5-160.5t 

Elemental analysis for C^H^Nj 
Calcd. * C, 65.22; H. 7.42; N. 7.36 
Found %: C. 85.21; H. 7.52; N, 7.34 


12 




colorless prisms 0so-Pr 2 O-n*Heptane) 
mp,48-49°C 

Elemental analysis for C 1x H n N x O x 
Calod. %: C, 64.26; H, 8 M; N. 12.49 
Found %: C. 64J11; H f 9.24; N. 12.35 


13 




coloriess crystals Qso-Pr s O) 
mp,89-80% 

Elemental analysis for C^.NjO, 
Calcd. %: C. 58.39; H, 8.02; N, 12^8 
Found %: C. 58.31; H, 8J01; H, 12.37 



Reference example 14 
N-Trlphenytmethyl-4-plperidineacetic acid 

[00751 A suspension of 21 .2 g of N^rtphenylmethyM-plperldineacetonltrlle, 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric add under tee-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystallization from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 1 97 to 209*C (decomposition). 



Elemental analysis for C^H^NC^ 


Calculated % 
Found % 


C", 81.01; 
C, 60.85; 


H, 7.06; 
H.7.17; 


N, 3.63 
N, 3.70 
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Reference example 1 5 

Ethyl N-triphenylmethyl-4-piperidlneacetate 

5 [0076] A suspension of 23.6 g of N-trtphenylmethyl-4-plpertdineacetto acid, 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide in 230 ml of dried N f N-dimethylformamide was stirred at 90°C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 1 65 to 1 66°C. 

w 



Elemental analysis forC2 a H 31 NI0 2 


Calculated % 
Found % 


C, 81.32; 
C, 81.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



13 

Reference example 1 6 
4,4-Ethylenedioxy-1-piperidineacetonitrile 

20 [0077] A solution of 10.0 g of 4-oxo-l-piperidlneacetontoite, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulfonic acid in 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus. After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate - n-heptane (1 :3) as an eluting solvent to give 12.8 g 

23 of a colorless liquid. 

NMR spectrum 6 (CDCyppm : 1 .78(4H,t, J=6Hz),2.69(4H l t^=6Hz),3.52(2H 1 s) I 3.96(4 H,s) 
IR spectrum v (liq.)cnr 1 : 2230,1094 
Mass spectrum m/z: 1 82(M+) 

30 

Reference example 17 
4-Aminomethyl-N-trlphenylmethylplp8ridine 

35 [0078] To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran, a solution of 47.7 
g of 4-azidomethyl-N-triphenylmethylplperidlne in 250 ml of dried tetrahydrofuran was added dropwlse under Ice-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An insoluble matter in the 
mixture was filtered off, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 

40 trated to give 48.1 g of a colorless liquid. 

NMR spectrum 8 (CDCyppm: 1.14(1H,brs),1.36(2H,brs),1.48(2H,qd,J^^.5Hz),1.6B (2H,d ( J=11.5Hz),2.59(2H, 
d,J=*6Hz),3.1 0(2H,brs),7.14(3H l t,J=7.5Hz),7.25(6H,t f J=7.5Hz ),7.47(6H,bre) 
IR spectrum v (liq.)cnrr 1 : 3056,3028 
43 High resolution mass spectrum: Analysis for C^H^Nj 

Calculated m/z: 356.2252 
Found m/z: 356.2250 

so Reference example 18 

4-(2-Aminoethyl)-N-triphenylmethylpiperidlne 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 28.1 
55 g of concentrated sulfuric add in 1 00 ml of dried tetrahydrofuran was added dropwise under tee-cooling, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-trlphenylmethyW-piperidineacetonltrile in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under Ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under Ice-cooling. An Insoluble matter In the mixture was filtered off, and the filtrate was concen- 
trated. The resulting residue was added with water and extracted with ethyl acetate. The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 .4 g of a colorless liquid. 

IMMR spectrum 6 (CDCyppm: 1.1 8(1 H,brs) l 1.35(2H,brs),1.40(2H,q,J=7.5Hz),1. 48(2 H,qd,J=11 .5,3Hz),1 .63(2H, 

d,J=11 .5Hz) > 2.67(2H,t f J=7.5H2) t 3.05(2H,brs) t 7.14(3H,t ,J=7. SHzJ^BH.tJ^.SHzJJ^eH.brs) 

IR spectrum v (Hq.)cnr 1 : 3060,3032 

High resolution mass spectrum: Analysis for C2 6 H 30 N2 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080J ^ accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

Reference example 1 9 



4-(3-AmlnopropyO-N-triphenylmethylplperidlne 
[0081] 

Appearance: colorless liquid 

NMR spectrum 6 (DMSO-cyppm: 0.95-1 .05( 1 H,m) t 1 . 1 9-1 . 35(6H,m), 1 . 41 ( 2H,q,J=1 1.5Hz), 1.62(2H,d,J=11. 5Hz), 
2.47(2H,t 1 J=6.5Hz),2.93(2H,d,J=11 ^ 
IR spectrum v (HqOcnr 1 : 2972,2920 

Reference example 20 

tert-Butyl 2-(2-amlnoethyl)-1-piper1dlnecarboxylate 

[0082] A suspension of 43.0 g of tert-butyl 2-(2-azldoethyt)-1 -plperidlnecarboxylate and 2.1 5 g of 5% palladium on 
carbon in 21 5 ml of methanol was catalytically hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off, and the filtrate was concentrated to give 372 g of a colorless liquid. NMR spectrum 6 (DMSO- 
cyppm: 1 .20-1 .30(1 H,m),1 .38(9H,s),1 .45-1 .58(4H,m),1 .72-1 .82(1 H,m),2.34-2.47(2H,m).2. 65-2.76(1 H,m) t 3.1 8(2H,t, 
J=6Hz) l 3.78-3.85(1H,m),4.13-4. 20(1H,m) 
IR spectrum v (llq.)crrr^ 2976,2936,1 692 

Reference example 21 

1-(2-AminoethyO-4,4-ethylenedioxyplperidlne 

[0083] A suspension of 12.7 g of 4,4-ethylenedioxy-1 -piperidineacetonltrile, 1 .3 ml of Raney nickel and 1 13 ml of 2% 
methanollc solution of ammonia was catalytlcalry hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction, the catalyst was filtered off, and the filtrate was concentrated. The resulting pale green liquid was purified 
by alumina column chromatography [elutlng solvent: ethyl acetate methyl acetate - methanol (10:1)] to give 10.1 g of 
a colorless liquid. 

NMR spectrum 6 (DMSO-drfppm : 1.5B(4H,t,J=6Hz)^.37(2H,t f J=6.5Hz) i 2.42(4H l t^ 6Hz) t 2.57(2H,t t J=6.5Hz),3.84 
(4H,s) 

IR spectrum v (itq.)cnr 1 : 2958,2B84,1094 , . 

[0084] In accordance with the method of Reference example 21 , the compounds of Reference examples 22 through 

25 were obtained. 



17 



EP 1 104 764 A1 



Reference 
example 




Physical properties 


22 




colorless liquid 

NMR spectrum 5 (DMSO-d^ppm:! .02-1 .12(1 H,m),1 
.18-1.50(14H.m).153-1J(Klrl^n) < 1.70-1.77(1Hjn) t 2. 
58(2H^J=7iiHdZ7ir-2.83(1H t m)Ae5-3.78(2H t m) 
IR spectrum irQlqJ cnf , :2980.2936,1692 


23 




bluish green liquid 

NMR spectrum * (DMSO-d,)ppm:1.40(9H.s).1 £5-2. 

(W(2H f fn) r 2£0-2.e5(1Hjn)^.75-2^0(1 H,m),2.9a-3£ 

0(48^)^.80-330(3^) 

(R spectrum vQZqJ cm" 1 : 1700 


24 


BocHN^^n. 


dark green liquid 

NMR spectrum $ (CDCI J )ppm:1.t5(2HJt)rs),t.45(9H. 
a) J 35-2.0O(2H f mU.0tV2^0CH f mU30-2 J0(2Hm) 
X6O-2^(4H4nX3.4O-3.00X2rUnU.48(1 HJbrs) 
VR spectrum pQlqJ ^5332,1832 


25 


Boe 


colorless liquid 

NMR spectrum 6 (DMSO-d,)ppm:1 .38(9H,s),1 £8-1 . 

oev ■ njny, i .ee- 1 .au^Divn;x.4/vZri.t p J 2 / .5Hz; ,3.1 3—3 

J^(2H v m) a 3.88-3.78(1H.m) 

IR spectrum trQiqJ cm~ 1 :2972 v 2876.1696 

Specific rotation 

[aV 0 : -54.3* (e=0.1. DMSO) 



Reference example 28 
SJ-Dtehloro-e-nltrothlenop^-blpyridlne 

[0085] A mixture of 24.8 g of 4,5-dlhydro-7-hydroxy-8-nito^ and 87 ml of phosphorus ox- 

ychloride was stirred at 60»C tor 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (1 0:1), and then the solution was poured into water. An Insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 :3) as an eluting solvent to give 10.8 g of pale brown crystals. Recrystalllzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97°C. 

NMR spectrum 5 (CDCyppm: 7.61 (1H,d,J=5.5Hz), 8.07(1 H,d,J=5.5Hz) 

IR spectrum v (KBr)cnr 1 : 1540,1368 

Mass spectrum m/z : 248,250,252{M+,9:6:1) 

[0086] In accordance with the method of Reference example 26, the compounds of Reference examples 27 through 
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Reference 
example 




Physical properties 
(Recrystalfization solvent) 


27 


TCC 


pale brown crystal s 

NMR spectrum d (CDCt a )ppm:7.87(1 H.dd, J=9 ,2. 
5Hz) ( 8j06(1H.d ( ^=9H2),8^4(1.H.d,^5Hz) 


28 


CI 

"XxiC 


brown crystals 

NMR spectrum 6* (DMSO-d^pm:2.tt(3rU).7.7 
8(1H f dd.J=9 i 2rfa),7J6(1H.d l J=2H2) > 8J)5(1H.d^ 
9 Hz) 


29 


xxx, 


paia brown crystals 

NMR spectrum d(COCI,)ppmA01(3H3).7.«(1H 
^.J^te)7^5(1H^J=8Z5Hz)JJ9(1rW f J=9 
Hz) 


30 




yellow crystals Gso-PrOH) 
mp,182-183% 

Bemental analysis for (V^C^Ox 
Caled. 9: C, 39.37; H, 1.24; N. 17.22 
Found I: C. 39,37; H. 1J02; N. 17.23 


31 




pale brown plates Gr-Hexano) 
mp.84-64^: 

Bemental analysis for C^Olf^Ox 
Oaled. fc a 43.75; H. 3.26; N. 11.34 
Found fc C. 43.77; H. 3J02; N. 11.44 


32 


c6r 


pale ye Bow plates (rr-Hexans) 
mp.94^-9S5TC 

Bemental analysis far C.rUC^HA 
Csiod. fc C, 41.23: H v 2J59; N. 12J02 
Found fc C, 41.12: H. 2.84; N, 12.01 



Reference example 33 
2^hloro^-nltro-442-(N-trlpher^ 

[0087J To a solution of 22.6 g of 2,4-dichloro-3-nitroquinoilne and 1 3.0 ml of triethylamlne In 60 ml of N.N-dimethyl- 
forrnamlde, a solution of 23.0 g of 4-{2-amlnoetnyl)-N-trlphenylmethylpIperidlne In 40 ml of N.N-dlmethyfformamlde 
was added d ropwlse with stirring under Ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.0 g of yellow crystals. Recrystallizatlon from a mixture of 
N,N-dimethylformamlde and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 W C (de- 
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composition). 





Elemental analysis for C^H^CIN^ 


5 


Calculated % 


C, 72.84; 


H, 5.76; 


N, 9.71 




Found % 


C, 72.64; 


H.5.B0; 


N, 9.82 



[0088J In accordance with the method of Reference example 33, the compounds of Reference examples 34 through 
60 were obtained. 
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Reference 
example 


B 




m 


Physical properties 
(ReoryetaUIzation solvent) 


34 


a 


n XX 


2 


ye MOW CryST8iS\ wTlg *>**^* wO^rTfSJ } 

mp.1 963-1 993% (decomposition) 
Elemental analysts for ^t^tS^J^x 
CaJcd.* C, 88.74; H, 5.27; N, 9.18 
Found &C. 88.47: H, 8.31: N. 9.18 


35 


H 


"XX 


1 


w ,,,, 

yellow cryetMiiiMwutf*TH r) 
mp,2143-225% (decomposition) 
El omental analysis for Cm^QM^O, 
Calcd.fc 'ft 7232; H. 535; M. 9.95 
Found *C, 7234; H, 6 .82; H. 932 


38 


H 


"XX 


3 


yellow orystals(MeOrHso-Pr 2 0) 
mp,1 763-1 83% (decomposition) 
Elementei analysis for C^H^C^O, 
CalcdJfc ft 73.14; H, 537; N. 9.48 
Found * C, 73.33; H, 104; N, 936 


37 


H 


XX 


2 


yellow efysteiaueeon/ 
mp,1283-1293% 

B omenta] analysis for CaH^ClN^ 
CalcdJt: C. 85J01; H. 533; K, 13.19 
Found X: a 8438; H. 633; N. 13.27 


38 


H 


-xx 


0 


yeuow cryauusiAov/Cw 
mp.1 99-202% (dec o reposition) 
Bementai analysis for C^CIN^ 
CalcdJ*: C. 56.09: H, 5.70; N. 13.77 
Found* C, 5634; H, 539; N, 13.77 
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Reference 
example 


B 


W 


Physical properties 
(Reoryatallization solvent) 


39 


CI 


CH 


yellow cryataJs(MoOH) 
mp.1895-190.5TC 

Elomental analysis for C^H^O^O* 
CalcdJfc C. 53.74; H. 558; N, 11 54 
Founds: C, 53.81; H. 555; N. 11.67 


40 


Me 


CH 


yellowish orange crystals (MeOH) 
■(^.185-188% 

Elemental analysis for C B H a CIN,04 
CalcdJfc C. 5856; H. 651; N. 12.48 
Found*: C. 58.72; H. 6.60; N. 1259 


41 


MaO 


CH 


yellowish orange crystals (MeOH) 
mp.1835-1845% 

Elemental analysis for 0^01^0, 
CalcdJL C. 5653; H. 659; N, 1255 
Founds: C. 5650; H, 654; N. 1255 


42 


H 


N 


yellow erystalsCAcOEt-E^O) 
mp.1575-161% 

Elemental analysis for C x Jti t fiOV> 4 
CalcdJL C. 55.1 1; H. 651; N. 1657 
Founds: C. 55.18; H. 8.10; N, 1556 
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Reference 
exemple 




R* 


Physical properties 
(Reorystallization solvent} 


43 


CI 


■-a 


yellow eryetaleCAcOEt-i8o-Pr z O) 
mp.133-134°C 

Elemental analysis far C x1 H z7 CtN 4 0 4 
CalcdJL- C. 57J9; H, 6.26; N. 12.88 
Found*: C. 57.99; H. 8.34; N. 12.85 


44 


Me 


-a 


yellow oryetats(EtOH) 
mp.138-138.5t 

Elaine ntal analysis for CaHggNitO* 
CeledJk C, 63.75; H. 7.30; M, 1352 
FoundS: C. 63.70; H. 7.49; N. 13.44 


45 


CI 


• a 

Boe 


yellow needles (AeOEt-n-Heptane) 
mp.1 48.5-1 49°C 

Bemental analysis for C^H^CIN^ 
Calcd* C. 57.99; H. 6J28; N. 12J8 
FoundS: C. 58.04; H. 8.27: M. 1SL87 


44 


CI 


BeclC^X^ 


yellow erystats(iso-Pr s O) 
mp.121-122.5t: 

Elemental analysis for C^H^CIN^ 
CaledJL C. 57.99; H, 8.26; N. 12.88 
FoundS: C. 58J>4; H. 6.32; N. 12.82 


47 


CI 


-a 


yellow prisms WoUrMso-rTjU; 
mp,155-157lC 

Elemental anslyeis for CwHaCI^ 
Gated* C. S5.11; H. 6J01; M t 1tJ>7 
Found* C f 54.92; H, 5.89; N, 16.00 
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Reference 


R* 


R» 


Physical properties 




example 


(ReerystalGzation solvent) 


5 








yellow crystals (MeOH) 










mp,1 78.5-1775^ 




48 


CI 


Elemental analysis for C^H^CIN^ 


10 






CalcdJI: C, 54.98; H, 5.77; N v 12.52 

mm im# Am, mm ^ a** ■ ■ a» *vA ■ At Am. mm. Am 

Found%: C, 54.85; H, 5.76; N, 12.86 










yellow needles (AoOEt-iso-Pr t O) 


19 








mp f 1 50-1 50.5% 




49 


Ml 

CI 


elemental analysts for c^najfUlN^U^ 








CaledS: C, 56.08; H 9 627; N, 15.57 


20 








Found* C. 55.92; H. 8.19; N, 15.59 










yellow crystals (AcOEt) 








u 


mp.l51-1515°C 


25 


50 


Ma 


□omental analysis for Putin Ns0 4 








CalcdJk C, 6122; H. 727; M, 1621 
Found* C, 8123; H, 7.14; N, 1829 


30 








yeDow fine needles (AcOEHso-Pr 2 0) 
mp v 1 192-123% 




51 


CI 




Bemental analysis for C 19 H 11 dN 4 0 4 - 


35 




1/4H,0 

Gated.* C, 54.41; H, 5.45; N, 14.10 
Found*: O. 54.80; H. 5.45; N, 14.19 



40 



R 3 --(CH a ) m ^ NH 



45 




55 
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Reference 
example 




m 


Physical properties 
(Reeryetallization solvent} 


52 


'"XX 


2 


ysuow pnsms vAouct"n 'iieptartej 
mp,121-123°C 

Elemental analysis for C„rl„C)N 4 0, 
CalcdJt: C, 54.78; H. 5.46; N. 15.97 
Found* C. 54.70; H. 5.51; N. 15.33 


S3 


Ok 


2 


yellow crystals (MeOH; 
rap.123-124lC 

Elemental analysis for CgHnCN^O, 
Calod.%: C. 53 JO; H. 5.09; N. 18.64 
Found*: a 53.44; H. 4.64; N, 16.60 




a 


3 


yellowish brown crystals (MeOH) 
mp,l83-164°C 

Elemental analysis for C 1l H u CfN 4 O l 
Cafcd.%: C. 54.78; H, 5.46; M. 15.97 
Found* a 54.79; H 5.36; N, 15.85 


55 




2 


yellowish brown crystals (MeOH) 
mp,145-146"C 

Elemental analysis for C 19 H 1S C1N 4 0 2 
CafcdJb C v 57.40; H f 5.72; N ( 16.73 
FburKflfc C, 57.23; H, 5.75; N. 16.74 


58 




2 


ye now crystals uso— rTjU/ 
mp 9 f0el5-103% 

BemontaJ analysis for C, 9 ri. 7 CIN,a2 
CalcdJ.: C. 56.18; H. 5.34; M, 17.47 
FoundS: C, 56.14; H. 5.37; N. 17.41 
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Reference 




Physical properties 




example 




(Recrystailization solvent} 


5 






yellow prisms Oso-PrjO^n-Heptane) 








mp,96-98% 

Elemental analysis far C^H^CIN^ 


10 


57 


CalcdJfc C. 57.07; H, 5.99; N, 13.31 
Found*: C, 57J04; H, 5.92; N, 13.26 
Specific rotation 


15 






[aJ, w :-97^ (c=0.1,DMSO) 


20 


58 


- 


pale yellow crystals (MeOH) 
mp.135-135.5t 

Elemental analysts for C^H^CJr^O* 
Cafcd*: C, 57.46; H, 7.12; N, 12.76 
Found*: C v 57.33; H. 7.15; N. 12.74 


25 






red liquid 








NMR spaotruma(DMSO-d t )ppm«.98(2H f q f J 








=12.5Hz) i 149-1.30(1H r m) f 1.41(9H f s) i 1J9(2H f 


30 


59 


d^=12.5Hi) ( 2.04(2H t quin,J=8Hr) f 2.e0-2.72(4 




ooC 


rUn)^.79(2H t t J=8Hz)^3(2H,t J=8Hz).321 (2 
H*.J=6.5Hz),3.89(2rW.J=1 2^Hz).6 J52C1 H.U 


35 






=6JHz) 

IR spectrum vQ\qJ cm- f :1 688,1526,1366 








orange crystals yso-PrOH} 


40 






mp.t 43.5-1 50X 




SO 




Qemental analysis for 0 1t H a CIN 4 O 4 S 
CalcdJk C. 51.75; H, 5.71; N, 12.71 


45 






Found*: C, 51.64; H, 5.80; N. 12.69 



Reference example 61 

50 3-Amino-2-chloro^[2-(N-trtphenyta^ 

[0089] To a solution of 6.56g of nickel chloride hexahydrate and 22.3 ml of methanol in 100 ml of tetrahydrofuran, 
2.09 g of sodium borohydiide was added portionwise under Ice-cooling, and then a suspension of 31 .9 g of 2-chloro- 
3-nltro-4-[2-(N-triphenylmethyl-4-piperidyl)ethylamlno]quinollne In 300 ml of tetrahydrofuran was added to the mixture. 
55 Successively, 8.35 g of sodium borohydride divided in four portions was added portionwise, and the mixture was stirred 
at room temperature for 1 hou r. The reaction mixture was added with 50 ml of water and an insoluble matter was filtered 
off, and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The 



26 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dllsopropyl ether, and the solid was washed 
successively with Isopropanol and dllsopropyl ether to give 20.1 g of pale green crystals. Recrystalllzatlon from Iso- 
propanol gave pale green crystals having the melting point of from 116 to 121 °C. 



5 \ 


Elemental analysis for C^HgjClfs^ 




Calculated % 


C, 76.83; 


H, 6.45; 


N, 10.24 




Found % 


C t 76.74; 


H, 6.54; 


N t 10.17 



10 [0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
86 were obtained. 



13 




20 



25 



30 



35 



40 



45 



30 
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ReferenoB 
example 


B 




m 


Physics! properties 
(Rscrystaffizstlon solvent) 


82 


CI 




2 


odorless crystals (EtOH) 
mp,197-198.5 <l C 

Elemental analysis for C^HmCIjN* 
CalcdJt: C f 72^8; H, 5.89; N» 9.63 
Found*: C, 72.45; H. 8.17; H, *M 


63 


H 




1 


brown liquid 

NMR spectrum 8 CDMSO-tl t )ppm:1 .20-1 45(3Hjn).1 

.4«(2H,a.J=11Jlte).1.72{2HAJ=t1-5H2)^.18(2H.U 

=7Hx).4J9<2H,8)^J»<tH,t.J=7Hz).7.14<3H.tJ=7j5H 

H J 2 7<8HXJ=7 JSHz>.7 J5-7.45(8Km).7.66(1 Hd.J=8 

Hz).7.99(1H.d.J=8rfe) 

OR spectrum vCTkjO om" 1 3358,3056 


64 


H 




3 


colorless crystals Gso-Pr t O) 
mp.148-158% 

Bemental snelysis for C^H^CIN, 
Celod.*: C, 77.05; H. 8.65; N, 9J»8 
FoundS: C. 76.93; H. BJ1; N. 6.97 


66 


H 




2 


brown Hquid 

NMR speotrum»(ODCI l )ppin:1^0-1JO(3Hjn).1.oO( 
2H.q,J=7.5Hz).1 .86<2H.d,J=1 1 Hz).1 .94(2H*J=11Hz). 
2^8aH4.J=HHz)^^7<2H,q,J=7.5Ha).3.49(2H^).3.7 
8(1 H,t, J=7 Jrte),4j06ttH4>Ps).7aO-7.35<6Hm),7.46(1 
H.td,J=8.1JSHz).7.49C1H,td.a=o.1^Hz).7.74(1H.ddJ= 
8,tJHz).748(1lidd.Js8.1JHz) 
IR spectrum fOloJ cm"' 3360 
Mess spectrum m/z3S4,396(M*,3:1) 
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Reference 


B 


W 


m 


Physical properties 
(Recrystalfization solvent} 


66 


H 


CH 


0 


odorless crystals (AcOEtHso~Pr 2 0) 
mp.167-187.5X 

Elemental analysis for C^H,, C1N 4 0, 
CaJodL* C. 60 SB; H, 6.69; N, 14.87 
FbundS: C. 60.47: H. 6.83; N. 14.81 


67 


CI 


CH 


2 


colorless crystals Qso-Pr 2 0) 
mp f 154-155^C 

Bemental analysis far C^HaCy^O, 
Calod.* 0. 57.40; H. 6.42; N. 12.75 
Found* C, 57.31; H, 6-37; N. 12.69 


68 


Ma 


CH 


2 


colorless crystals Gao-Pr,0) 
mp # 129-129.5 a C 

Bementaj analysts for CaH^Cff^O, 
CalodJK: C. 63D7; H, 7.48; H, 1&37 
Found* C, 63J>2; H, 7.56; N. 13.33 


69 


MeO 


CH 


2 


colorless crystals Gso~Pr s O) 
mp,14U5-141lC 

Bemental analysis for C^Hn^O, 
CalcdS: C, 60.75; H. 7.18; N, 12-88 
Foumflk C. 60J1; H. 7.17; N. 12-81 


70 


H 


N 


2 


brown liquid 

NUR spectrum 8 (C0C^pin:1.14(2H.qd.J=:1 2.3Hz). 1.40- 

1.48(1 1H^),1^0-1.70(5H^ P 2.67ttH,t f ^12Hz)A40(2H.t > 

J=7 JHr),4.07<3Kbrs) .7.39(1 H,do\J=8 J.4^H2>^ J28C1 H4d 

J=*JS2Hi)*M (1 H4d*J=4£.2Hz) 

IR spectrum V QlqO cm" 1 3344.2928.1 6*4 

Mass spectrum m/cW.WOTAI) 
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Reference 
example 






Physical properties 
(RecrystaQization solvent) 


71 


CI 


"XX 


colorless crystals (Ac0Et-iso-Pr 2 O) 
mp,1 15.5-11 St 

Elemental analysis for C^H^CIN^ 
CalodJfc C. 82^9; H. 7.22; N. 13,84 
Found%: C, 61.99; H, 7.28; N. 13.73 


72 


Me 


BoeN /XSs l 

Us 


odorless orystals Gso-Pr 2 0) 

mp,1 32S-1 MJ5TO 

Elemental analysis for C 22 rl n N 4 0 2 
Calcd* C, 68.72; H. 839; N. 1457 
FoundS: C, 68.65; H. 8.65; N, 14.48 


73 


CI 




colorless prisms 

Oao-PriO-fr-Heptana) 

mp,108-110% 

Elemental analysis for C^H^CIM^ 
Calcd* C, 62L29; H, 7.22; N. 13.84 
FoundX: a 82.18; H. 7.42; a 13.81 


74 


CI 




colorless crystals Oao— PrjO) 
mp.104-108"C 

Elemental analysis for C^H^CIN^ 
Caled* C, 62J29; H 7.22; N, 13.84 
FoundX: C. 62.11; H, 7.35; K 13.79 


75 


CI 




colorless prisms (Ac0Et-iso-Pr 2 O) 
mp,1 28-1 28.5*0 

Elemental analysis for C„H tt CIN I 0 3 
Caiod.%: C, 59.18; H, 6J5; N. 17.25 
FoundS: 0. 59.16; H, 6.84; N, 17.15 
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Reference 
example 


R* 


R» 


Physical properties 
(Recrystailization solvent) 


76 


CI 


BocN v ^>\ 


green liquid - 

NMR spectrum (5 (CDCyppm:1.47(9H,s),1.78( 

2H > q > J=6H Z )Z69(1H f brs) t 2^9(1HJ>rs) i 3.30-3. 

40(1 H m) 3 50*3 55(1 H m) 3 55-3 70(ZH m) 3 7 

5-4.05(3Hjn),4^7(2H.br8).7.40-7.50(2H^n).7.8 

0(1H.d.J=7£Hz).7J)0(1H.d\J=7£Hz) 

IR spectrum fGlqJ cm~':3358.1696 

Mese spectrum m/s4Q6.408(M*.3:1) 


77 

i 


CI 




brawn liquid 

NMR speotruma > (CDCI 1 )ppm:1.40-1^5(2H.m) 
.1.46(9H^)A0O-2J05(2H,m)JL15-ZJ5(2H,m)Z 

4Sf9H * .4=5 SUvl 9 Ml— 9 Mf4|J m \ ^ 15191-1 * .1= 
TyytrittiU-vJneVift ■piF^BwswJVfcri > ifi/ t j, <gg\B%n>x,<^ 

5J»H2).3.53(1Hbre).4J4(1HJbr»).4.49(1HJ)r8),7 

.4O-750(2Hjn).7J5-7J0(Ziim) 

IR spectrum vOlq.) cm" , 3356,1694 

Mesa spectrum m/z:41 9.421 (M\3:1) 


78 


Mb 


BocHNv^. 


green liquid 

NMR spectrum tf(CDCgppm:1 .40-1 .80(2H^n) 
.1.46(9H.s)^0O-2.1O(ZHjn)^.1O-U5(2am)^. 
4€aH,tJ=5J5Hz) f 2.64(3H^)^^5-2.90(2H.m) ( 3 
■3SC2H.t.J=S-5Hz>J 54(1 HJ>rs).4.1 3(2HJ>ra).4.4 
9(1H4>re)J.3»(iat.J=8JHi).7.44(1H.t,J=8JH 
z).7J9{1H4^=e5Hjc).7^1<1H,d^=85rb) 
IR spectrum POiqJ cm~ , :3352,17(H 
Mass spectrum m/s389(M*) 



R 3 -iCH 2 ) m ^ jH 
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Reference 
example 


R» 


m 


Physical properties 
(Recrystalltzation solvent) 


7ft 


BOG 


2 


colorless plates (AoOEt-tso~Pr t O) 
mp,1 04-105^ 

Elemental analysis for ChjH 17 CIN 4 0 2 
Calod.*: C, 91.45; H, 6.98; N, 14.33 
FoundS: C, 61.43; H, 6.81; N, 14.35 

Specific rotation 

[cr] D 1, :-20.9 # (o=0.1, DMSO) 


80 




2 


colorless crystals Gso-Pr*0) 
RtPi96J5 M 99^C 

Bemental analysis for CuHsCtr^Os 
CaJcd.%: C. 59-58; H, 6-39; N, 15.44 
Founti%: 0. 59.30; H. 6.67; N, 15.30 


81 




2 


ooioriesa crystals (AcOEO 
mp ,1 26-1 28°C 

Elemental analysis for C^H^dN^O 
CaicdJ.: C. 59.90; H, 8.60; N, 17.46 
FoundS: C. 59.71; H. 6JB7; N, 17.32 


82 


a 


2 


yellowish brown liquid 

NMR spectrum 5 (CDCI a )ppm^49(2H 1 t J==5Hz)^50 
-2.6O(4H r m)^^0-3.4OC2H^),3.75-'3.85<4H^n),4J8(1 
HJ>rsX450(2H.brs).7.44(lH.td f J=8JJHz)7.48(1H t td 
,J=8 J5.1 rfc),7.88(1 H,o*,J=*J5 Jrte)»7.01 (1 H f dd,J=8.5, 
1Hz) 

DR spectrum vCHo>) cm" f 3348 


83 


a 


3 


yellowish brown liquid 

NMR spectrum a (COCI^pi«rf^a(2H^ian,J=6Hx) ( 2 
.4^2.fl0{4H^r,) F 2J3(2H,t,J=8Hz) ( 3^0(2H.t.J=€Hz).3. 
78(4H.t, J=4^Hz) # 450(3H^r«).7.44<1 H.td.J=7.5.1Hz) 
J.47<1H.td^7j5.1Hz)J.83<™^ 
H,oUJ=7.5,1Hz) 

IR spectrum ?(EqJ cnC f :3344 
Mass spectrum m/z320.322(M\ 3rt) 
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Reference 
example 


R» 


Physical properties 


84 


a 


greenieh brawn liquid 

NUR spectrum 8 (CDCUppircl .45-1.60(2H,m),1 .60-1 .70 

(4H.m)i35-2.80(4H^i)A39(2H.tJ=SH2)^.37(2H.tJ=5H 

z),4.31(1HJ>ni).4.67(2HJ)rs).7.44<1H.td.J=7,1rlz).7.47(1H. 

td^=7.1Hz).7J7(1H.dd.J=7.1Hz).7J4(lH.dd.J=7.1H2) 

IR spectrum yQiqJ cm -, :3432.3340 

Mass spectrum m/z304,306(M*.3:1) 


85 




derk brawn liquid 

NMR spectrum d(CDO^ppm:1J0-1.80(4HjnU.57(2H,t 
J=55Hz)^.60-2.70(4H.m),3.40(2H.tJ=55H2) 1 4J7(3HJirs 
).7.43(1 H,td.J=7.5.2Hz>.7.46<1 H.td.^=7 .5.2Hz).7.87(l H.dd. 
J=75iHz).7J3(1 rUd,J=7.S^Hz) 
IR spectrum vQiqJ om~':3438,3348 
Mass spectrum m/z^90^92(VT,3:1) 
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Reference 






Physical properties 




example 






(RecrystaJCzation solvent) 


5 


86 


B0 T"1 


,NH 2 


colorless crystals (iso-Pr 2 0) 
mp.130.5-131.5X 

Elemental analysts for C^H^CIN^ 


10 




W 

N 




CalcdJfc C. 61.87; H. 8.13; N v 13.70 
Found%: C, 6152; H ff 8.29; N, 13.65 










colorless crystals 


is 




BocN > 




(CICHtCHjCHso-Pr^O) 




87 






mp.141J-1423lC 

Bemental analysis for CjuH^CJ^Oj 


20 








Calcd.*: C, 6032; H, 731; N, 14.19 








Found*: C, 60.63; H, 7.60; N, 14.03 


23 








gray crystals (AoOEt) 
mp r 168-l69°C 




88 


,NH, 


Bemental analysis for C lf rl^GIN^S 
Calcd* C. 5533; H, 6.62; N. 13.63 


30 








Found*: C, 5534; H, 637; N, 13.63 



Example 1 

35 4-Chloro-1 -[2-(N-triphenylmethyl-4-plperidyl)ethyG-1 H-imidazot4,5-c]-quinoline 

[0091] A solution of 1 9.9 g of 3-amlno*2^hloro^[2-(N-triphenylmethyi-4-piper1dyl)-ethytamino]qulnoHne, 24.1 ml of 
ethyl orthoformate and 0.68 g of p-toluenesu!fonlc acid monohydrate in 200 ml of toluene was refluxed for 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with diisopropyl ether to give 16.4 g of 
40 colorless crystals. Recrystailization from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5'C (decomposition). 





Elemental analysis for C^H^CIN^ 


43 


Calculated % 


C, 77.61; 


H, 5.97; 


N, 10.06 


Found % 


C, 77.60; 


H, 5.98; 


N, 9.95 



Example 2 



50 4-Chloro-2-trifluoromethyl-1 -{2-(N-tr1phenylmethyl-4-plperidy0othyi]-1 H-imidazo[4,5-c]qulnoline 

[0092] To a solution of 2.50 g of 3-amino-2^hlom^[2^N-triphenvlmethyl-4-plperidyl)ethylamino]quino!ine and 0.76 
ml of triethylamine in 60 mi of dried tetrahydrofuran, a solution of 0.63 ml of trffluoroacetic anhydride in 40 mi of dried 
tetrahydrofuran was added dropwise under ice-cooling, and the mixture was stirred at room temperature for 2 hours. 
55 The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid and 0.30 g of p-toluenesulfonic acid monohydrate in 1 00 ml of toluene was refluxed for 20 hours. After the reaction, 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 .79 g of colorless crystals. 

NMR spectrum 8 (DMSO^Jppm : 1 .35-1 .55(3H,m),1 .59(2H,q,J=1 1 Hz),1 .77(2H,d,J=1 1 Hz),1 .80-1 .90(2H,m),2.98(2H, 

bre) 4 75(2^=8.5^,7.17^ 

J=7. , 5,2Hz),8.16(1H,dd,J=7.5,2Hz).8.34{1H,dd l J=7.5 t 2Hz) 



Example 3 

tert-Butyl 4-[2-(4-methyl-2 -phenyl-1 H-lmldazo[4,5-c]qulnolln«1 -yl)ethyQ-1 -plpertdlnecarboxytate 

[0093J A solution of 0.65 g of tert-butyl 4-p-[(3-amlno-2-methylquinolln-4-yl)amlno]-ethyl]-1 -piperidinecarboxylate, 
0.29 g of benzaldehyde and 0.08 g of 2,3-dtehlon>5,6-dlcyano-1 ,4-benzoqulnone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1:1) as 
an eluting solvent, and washed with dilsopropyl ether to give 0.55 g of a colorless solid. Recrystalllzation from diisopropyl 
ether gave colorless crystals having the melting point of from 1 46 to 1 485*0. 



Elemental analysis for C^H^IV^ 


Calculated % 
Found % 


C, 74.01; 
C t 73.95; 


H, 7.28; 
H.7.54; 


N, 11.91 
N, 11.84 



[0094] In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 



XxX, 



Example 


R1 


B 


m 


Physical properties (Recrystalllzation solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp^32-239 # C (decomposition) 
Elemental analysis for Ca^CIN* 
Calcd.%: C, 77.40; H, 5.75; N, 10.32 
Found%: C, 77.35; H, 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,165-168*C (decomposition) 
Elemental analysis for C 41 H35ClN 4 
Calcd.%: C, 79.53; H, 5.70; N r 9.05 
Found%: G, 79.29; H, 5.74; N. 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,266-268 # C (decomposition) 
Elemental analysis for C^H^Cy^ 
Calcd.%: C, 73.09; H, 5.45; N, 9.47 
Found%: C, 73.1 5; H, 5.54; N, 9.41 
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(continued) 



Example 


R1 


B 


m 


Physical properties (RecrystaJlizatlon solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CH 2 CI 2 -EtOH) 
mp,246.5-249 0 C 

Elemental analysis for C42H37CIN4 
Calcd.%: C, 79.66; H, 5.89; N, 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp,227.5-231*C (decomposition) 
Elemental analysis for C^H^CIIVIttHgO 
Calcd.%: C, 79.24; H, 6.11 ; N, 8.60 
Found%: C, 79.26; H, 6.09; N, 8.55 



13 



20 




23 


Example 


R1 


B 


RA 


m 


Physical properties (Recrystalllzation solvent) 




9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,124.5-125°C Elemental analysis for 
C^H^CH^ Calcd.%: C, 71 .19; H, 6.22; N, 13.84 Found%: C, 71.22; H, 
5.97; N, 13.79 


30 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255°C (decomposition) 
Elemental analysis for C^H^IN^ Calcd.%: C, 67.45; H, 5.88; N, 12.10 
Found%: C, 67.42; H, 5.88; N, 12.02 


35 


11 


H 


H 


Boc 


2- 


colorless crystals (AcOEt) mp,188-1B9°C Elemental analysis for 
C22H27CIN 4 0 2 Calcd.%: C, 63.68; H, 6.56; N, 13.50 Found%: C, 63.45; 
H.6.60: N, 13.40 




12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192-193°C Elemental analysis for 
CagHaoCI^Oa Calcd.%: C, 64.00; H, 5.75; N, 10.66 Found%: C, 64.04; 
H.5.59; N, 10.61 


40 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp,1 82.5-1 B3.5*C Elemental analysis for 
CagHagClr^Oj Calcd.%: C, 68.97; H, 6.59; N, 11 .09 Found%: C, 68.91 ; 
H, 6.41; N, 11.06 



30 




36 
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Example 


B 




W 


Physical properties 
(RecrystaJttzation solvent} 


14 


MeO 


-a 


CH 


colorless crystals (AoOEt) x 
mp,188.5-189_5lC 

Elemental analysis for C^Ha^O, 
CalcdX- C. 66.85; H, 6.38; N, 10.75 
Found*: C, 66.70; H. 6.42; N, 10.70 


15 


H 




N 


colorloss crystals CMeOH) 
mp ( 225J-227.5 < ^D(decomposHjon) 
Elemental analysis far C^HnCINsO, 
Caied.*: C, 66.01; H. 6.16; N. 14-23 
Found*: C, 65.85; H. 6.21; N v 14*1 


16 


H 


-a 


CH 


colorless erystafsCAoQEfc n~ Heptane) 
mp,159-161 < C 

□omental analysia for CgHnCit^Oz 
CalodJfc C 9 68.46; H* 5.38; N. 11.41 
Found*: C, 68.36; H, 6.27; N, 11,37 


17 


H 




CH 


colorless crystals (AcOCt iso-Pr t O) 
mp.154.5-156*fc 

QementaJ analysis far CaHnClr^O. 
Calcd.* C. 68.48; K 8J6; H. 11.41 
FoundS: C. 6859; H. 6.15; N. 11.38 


18 


H 




CH 


color! ass crystals CAcOEt) 
mp,1065-167.5^C 

Elemental analysis far CtaH^Cl^O, 
Calcd* C, 88.46; H. 8.38; M. 11.41 
Found*: G, 6850; H, 6.43; M, 1152 




37 
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Example 


re 




Physical properties 
(Reerystallization solvent) 


19 


CI 


BocN'^ 


colorless fine needlesCAcOEt) 
mp,1 86.5-1 87.5°C 

Bemental analysis for C^H^CIN^Oj 
Calcd* C. 65.91; H. 6.1$; N. 14.23 
FbundS: C. 65J7; H. 6.31; N. 14.18 


20 


ct 




colorless crystals CMeOH) 

Elemental analysis far C^H^OI^O, 
Calcd Jfc C, 65.78; H, 5 .93; N. 1 1 .36 
Found* C. 65.73; H. 5.88; N, 11.38 


21 


CI 




colorless orvsiais CAcOEtHao— Pr«0) 
mp,191 5-192% 

Elemental analysis for C^HnClr^Ox 
CalcdJ.: C, 66.46; H, 6.37; N, 13.64 
FoundS: C, 6142; H. 6.33; N, 13.69 


22 


Ma 




colorless crystals (AcOEtHso-Pr 2 0) 
mp.164.5-185% 

Elemental analysis lor CgK^N^O^ 
Calcd JL' C t 71.72; H, 7.28; N, 14.42 
FoundS: C. 71.40; H. 7-24; N, 14.28 




38 
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Example 




R» 


m 


Physical properties 
(Recrystallization solvent) 


23 


Ph 




2 


coionese crysiHis lAOUCCnSO^fTgw/ 

Elemental analysis far CaHgClN^O, 
CalodJL C, 68.88; H. 5.61; N, 12.46 
Found*: C. 66.58; H, 5.63; M. 12.45 


24 


Ph 




2 


MitlnflMn ■ i i 1 ail a ft—— P 

ooioness crystals uso~rTUrlj 
mp.184H70 l t; 

Elemental analysis for CnHaCI^O 
CaJctLfc 0, 67.89; H. 5.70; N. 13.77 
Found* C. 87.82; H. 5.71; N, 13.83 


25 


Ph 


"Ox 


2 


pais yellowish brown crystals (AcOEt) 

mp,182-183 w 

Elemental analysis for 

C a H I1 CIH 4 0-1/4H,0 
CalcdJfc C. 66.48; H. 5.45; N, 14.10 
Found!: C. 66.26; H. 550; N. 14J03 


26 


H 




3 


pale brown erystsis \AcOEt) 

mp,130J5-131J>X 

BsmentsJ analysis for C^sCIN^O 
CalodJfc G, 61.72; H, 5.79; N, 16.94 
Found* C. 61.72; H. 5.76; M. 16.80 


27 


Ph 


a 


3 


poio ill own crystals \msun/ 
mp,1 83.5-1 

Bsmantal analysis for C^H^O^O 
Calod.%: C, 67 39; H, 5.70; M, 13.77 
FoundS: C, 87 J1; H, 5.66; N. 13.80 



V 
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Example 






m 


Physioai properties 
(Racrystallization solvent) 


28 


H 




2 


pale brown crystals (iso-Pr t 0) 
mp.l05-105.5*fc 

Elemental analysis for C I7 H II CIN 4 
CalodJl: C. 64J8; H. 8.08; N. 17.80 
FoundS: C, 64.83; H. 6.11; N, 17.72 


29 


Ph 


Ok 


2 


pale brown crystals (MsOH) 
mp^26-22rC 

Elemental analysis for CaHaCIf^ 
CalodJl: C. 70.67; H, 5.93; N, 14.33 
Found*: C, 70.44; H. 5.96; N. 14.29 


30 


H 




2 


brown crystals 

NMR spectrum 6 (CDCI J )ppm:t.80"1.90(4Hjn 

)2^-2J6<4H.ro) i 3J4-3^C2rl,in).4.78-4^1(2 

H.m),7.68<1 H v t^6J5rfz}J.72(1H.U^5Hz) v B.1 

3(tH r s),S^2C2HAJ=8^Hz) 

Mass spectrum m/z^0O,3O2(M\3:1) 


31 


Ph 




2 


pais brown crystals (MeOH) 
mp.191-192°C 

Bemental analysis for C^H^CI^ 
Calcd.%: C, 70.11; H 9 5.62; N, 1437 
Found*: C. 70.00; H, 5.65; N, 14J6 



40 
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Example 




Physical properties 
(Recryatailization solvent) 


32 


OX 


colorless amorphous solid 

NMR spectrum 6 (DMSO-dJppircO J9(3H.bre}.1. 

32(3HJbrs) t 1.88C2HJ»rs)^.13(1HJbm)^.48(9H^),4 

.62-4.72(2H,m).7.60-7.87(3Hj3ti).7.74-7J2(4H.m) 

3.1 3(1 Hj&d, J=8, t ,5Hz),8.42(1 H,d. J=8Hz) 

tR spectrum v(KBr)om M :!690 

Mass spectrum m/z47M78Qr^:1) 

Specific rotation 

[OfV 0 : -60.2* DMSO) 


33 




colorless crystals (AcOEt) 
mp ,21 5-218% (decomposition) 
Elemental analysis for C Ii H 33 CIM 4 0 1 
CalcdJl: C, 67 J3; H, 7.13; N, 11.32 
Found* C. 87.70; H, 7.17; N. 11.23 


34 




colorless crystals (MeOtHso-PrOH) 
mp,18*-168 , fc 

Elemental analysis for C^H^jCIM^Oj 
CaicdJfc C, 67.42; H. 6.91; N, 11.65 
Found* C. 67.31; H. 6.86; N. 11.57 


35 




brown crystals iaoucu 
mp,1 99-200% 

Elemental analysis far C a H I> C1N40 s S 
CslodJ: C, 62J3; H. 5.86; N, 11.27 
FoundS: C. 62.74; H. 5.83; N. 11.16 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


5 


36 


Mo 


pale brown crystals Oso-PrOH) 
mp,202-203 < C 

Elemental analysis for CaHaClr^O* 


10 






CafcdJ: C, 64.40; H, 651; N v 1356 
Found*: C. 64.39; H, 7.04; N. 12.95 








colorless crystals (AcOEHso-Pr 2 0) 


13 


37 


rr-Bu 


mp,1 595-1 605t 

Elemental analysis for C^M^aN^ 
CaledJk 0. 6850; H, 7.49; N, 11.89 


20 






Found*: C, 66.16; H. 753; N, 1152 








oolorless crystals Oso-PrOH) 


23 


38 


a 


mp,174-175 < fc 

Elemental analysis for C^a^O^ 1/4^0 






Gated.*: 0, 67JD5; H. 7J54; N, 11.17 
Found*: 0, 67.08; H, 7.47; ft 10.92 


30 


39 


Bn 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,1 65-1665*0 

Elemental analysts for CsHnClt^O* 


33 






CalcdJk C, 6857; H, 859; N, 11 59 
Found*: C, 68 53; H. 6.72; K 1059 








odorless crystals (AeOEt) 


40 






mp.21 9-2205% (decomposition) 




40 


Elemental analysis for C SD H a CIH 4 O s '1/4H 3 0 
Gated* C, 69.08; K 6.47; N. 10.74 


45 






Found*: C, 6945; H, 641; H. 1059 
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Example 


R« 


Physical properties 
(Recryatallization solvent} 


41 


XT 


colorless crystals (MeOH) 
mp.137-142lB 

Elemental analysie for C^H^CiN^- 1/2^0 
Caled* C f 87.76; H f 8.67; N, 10.90 
Found*: C, 6732; H, 6.40; N, 1032 


42 


xr 


odorless crystals (MeOH) 
mp,1 53.5-1 57°C 

Bemcntal analysis for C 2> H 9 aN 4 O s 
Calod* C. 6635; H. 638; N. 10.75 
Found*: C. 6634; H, 634; H. 10.78 


43 


':o 


coloriess orystals (AcOEt) 
119,160-181% 

Elemental analysis for C^dFN^-l/BH^O 
Calod Jfc C. 65.78; H v 536; N. 1036 
FoundX: C. 6537; H. 537; N. 1034 


44 


XX, 


coloriess fine needles 

(AcOEt-n-Hoptane) 

mp v 180-182% 

Elemental analysis for CuH^CIFKtO, 
CaledJk C, 6637; H. 534; N, 1131 
Found* C. 68.10; H. 5.71; N, 1136 


45 


XX 


coloriess crystals (AcOEt-iso-Pr,0) 
mp,126-12S3 a C 

Elemental analysis for C^H^CIFN^ 
Gated* C, 6637; H, 5.04; N, 1131 
FoundS: C. 6836; H. 5.76; N, 1131 
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Example 


R' 


Physical properties 
(Recrystallization solvent) 


5 


46 


? 


colorless crystals uso—prun; 
mp,199J)-200^C 

Elemental analysis for CjjHjjUI^n^Wj 


10 






Calcd.%: C. 59.74; H, 4.83; N. 9.95 
Found* C, 59.61; H, 4.89; N t 9.90 








colorless crystals Gs©-PrOH> 


13 






mp f 216^-217J5 , C 




47 


w 


Elemental analysts for CnHnCIFgN^Oz 
CalodX- C, 57.89; H. 4.51; N, 9.84 


20 






Found* C. 57 .88; H, 4.56; M. 9.62 








mm - * /A AKa\ 

colorless crystals (AcOEt) 








mp.l 99.5-200.5% 


23 


48 




Elemental analysis for C^H^dNaO* 
CalcdJ.: C. 65.91; H t 6.15; M. 14.23 
Found%: C, 85.77; H. 5.99; M. 1425 


30 






colorless prisms 
(AoOEt-ii* Heptane) 


33 


49 




mp.182-183°C 

Bemental analysis for Ce^ClNsO* 
CalcdJL- C, 65.91; H, 8.15; M. 14.23 
Found*: 0 t 8535; H, 628; N, 1424 


40 


SO 


jO 


eolorisss DrismsCAcOEt) 
1*9,213-214% 

Bemental analysis for CbHmONsOz 


45 






CaJcd.S: C. 65.91; H. 8.15; N. 1423 
Found* C. 65.87; H, 820; N. 1423 



50 



55 
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Example 




Physical properties 
(RecryetaUizatzon solvent) 


5 






colorless crystals (MeOH) 


10 


51 


XT 


11^,179-188^ 

Elemental snaJysis for CaH»CIN 4 0,S 




Calcd* 0. 64.85; H. 8.19; N, 10.43 
Found*: C. 84*2; H, 8.45; N. 10.37 








cotoness crystals Uso-PrvrlJ 


13 


52 


XT 


BementsJ analysis for Cj t K«CIF,N 4 0 l 
CalodJX: C. 62,31; H. 5.41; N. 10.02 


2D 






Found*: C, 62*4; H. 5.42; ti. 049 








coioness crystals \AoUcX) 


23 


53 


XX 


Elemental analysis for C 94 H w dN 4 0 t 
Calcdl C. 7? PI: H 8.22: N 9M 
Found* C. 7202; H. 821; N. 9.82 


30 






coioness crystals uso— PrUnj 




54 


XT 


ElemsntaJ analysis for C^H^CI^O, 


33 




CalcdJfc C. 70D3; H. 8 M; N. 9.61 
hounds: c, B9«3; H, B JIB; N, 9*58 








enforfaaa **mw*¥mim fllaOH^ 
iwivnosi OrysiMQ UKBvn/ 


40 


55 


P 


mp.196.5-197% 

Bsmsntal analysis for Ogt^CINtOj 
CalcdJfc C, 64.83; H, 8j08; N, 11.89 


43 






Found* C, 64*3; H. 827; N. 11.89 . 
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Example 


to 




PhysioaJ properties 
(Reeryetallizstion solvent) 


56 


P 


Me 


pals yellow crystals Oso-PrOH) 
mp,1855-186*C 

Elemental analysis for C^H^O, 
CalocLS: C, 70.4t; H. 750; N, 12-16 
FoundX: G. 70.32; H. 7.19; N. 12.13 


57 




0 


CI 


colorless crystals (MeOH) 
mp,1 51 5-153*0 

Elements! analysis for C M H 1 ,CIN 4 0,S 
Oalcd Jfc C. 6253; H. 558; N. 1 1 27 
FoundX: C, 62.77; H. 6.01; N. 1124 


58 


p 


Me 


pals yellow crystals Gso-PrOH) 

119,1815-1825*0 

□omental analysis for C^H^N^S 
CalcdJfc C, 6854; H. 6.77; N. 11.75 
FoundX: C, 6756; H. 658; N, 1153 


58 






Gi 


colorless crystals (AeOEt) 
mp,197-198 v C 

Elomsntal analysis for CsHaCINgOzS 
CslcdJS: C. 6028; H, 5.67; N. 1456 
FoundS: G. 5858; H, 554; N. 1354 


60 


P 


Me 


cotortasa crystals (AeOEt-iso~Pr t O) 
mp,191-193*C 

BsmontaJ analysis for C^H^N^S 
CalcdJfc C. 6558; H. 654; N. 1456 
FoundS: C. 6554; H. 653: N. 14.43 
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Example 


R 1 


Physical properties 
(RecrystaJfization solvent) 


61 


X? 


yellow amorphous solid 

MIR spectrum 3 (CDCI^pm: 

1 J)6-1^9(2H.m)J^0--1.40(1Hjri) F 1 40-1.45 (2H.m) 

v 1.44<9H^U2-1JO(2am)^5-2.62C2H f m)4J05(3 

rU).4.00-4.10(2H4«)A62(2H^^ 

2H.m),7.61 (1 rl*J=7rte).7.67-7.71 (3H,m).8.14<1 H,d. 

J=75rto) f 8-24(1H t d^=7^Hr) 

tR spectrum v (KBricnT l :1692 

Mass spectrum m/r488(M*) 


62 




colorless crystals (AoOEt) 
mp.195-198% 

Bemental analysis for CxjHbF^O, 
CalcdX- C, 62.14; H. 5.21; M 9.99 
Found* C, 62J07; H. 5.25; N, 934 


63 


JO 


pale yellow crystals (AoOEt) 

mp,1 995-20031C 

Bemental analysis for CnHjjNjOj 
CalcdJL* C. 71 J1s H. 7.05; N. 14.85 
Found* C. 71-37; H. 7.14; N, 1433 


64 


XT 


colorless crystals (MeOHHso-Pr*0) 
mp.1773-179 , t 

Bemental analysis for C^H^F,*!,^ 
CalodA: C. 66.90; H. 6.18; N. 10.40 
Foundl: C. 68.89; H. 6.08; It 10.37 


65 




pale brown crystals (AcOEO 
1141.193-194% 

Bemental analysis for CzrHaNgOj 
GalodJfc C, 7056; H. 7.24; N, 1544 
Found* C. 70.81; H, 7.16; N v 15J21 




47 
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Example 


R 1 


R* 


Physical properties 
(Recrystallization solvent) 


66 




CI 


colorless crystals (EtOH) 
mp.240-241 °C (decomposition) 
Elemental analysis for CuH^CINjO, 
CalcdJk C. 62.43; H, 6.08; H. 17.47 
Found*: C. 62.48; H, 6.02; N, 1751 


67 


"P 


Me 


colorless orystals (EtOH) 
mp^285-230 a C (decomposition) 
Elemental analysis for C^HaN^O, 
CelcdJt: C, 67 JO; H. 7.00; M, 18.25 
Founds: C. 67.72; H. 643; N. 1824 


68 


P 


Me 


brown amorphous solid 

NMR spectrum 6>(CDCyppm:1.10-1.20(2H,m) > 1.4 

8(9H r s).1.4O-1.6O(3H.m).1J0-l.98(2H.mU.BO-2.70( 

2H.m).3J)4(3H.s)^.8e(3H^),4.05-4.15(2H.m).4.74(2 

HXJ^H2),6.30(1H.t.J=2JHx).e32(1H.d.J=2JHz).8. 

88(1 H.s).7.S0(1 H.U=8Hz).747(1 H.t J=8Kte>,8.1 6(1 H. 

d,J=8Hz).8.23(1H.d.J=aHz) 

IR spectrum V 0CBr)cm" , :1888 

Mass spectrum m/z:473(M*) 




48 
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Example 


R« 


R 1 


Physical properties 
(Recryatafiization solvent) 






\ 


yellow amorphous solid — t 
NMR spectrum 0 (CDCJ^ppm: 


69 




a 


1 .05-1 .15(2H,m),t .40-1 J0(3H,m), 1 .45»H,s) t 1 J3-1 Mi 
2H f m)^^2(3H^)Z80-2.70(2H f m) f 4DO-4.10(2H f m) p 4.60 
-4.65(2H I m) ( 7i)6(1 rU,J=5.5Hz).7.51 (1H,d.J=5.5Hz) 7 6 
8-7.75(2H^n),8.1 6(1 H.d f J=7.5Hz)554<1 Hd. J=75Hz) 








pals yellow crystals (EtOH) 
mp,192-193t 


70 




CI 


□omental analysis far C n H,,CIN«OiS-5/4H,0 
CalcdJt: C, 80.77; H. 853; M. 1050 
Found*: C. 6052: H. 8.08; N. 10.17 








yeilew amorphous solid 


71 


ft 

/ Me 


Me 


NMRspeotrum 6 (CDCI^ppm: 

152- 158(2H.m) 1.44l9H.a) 1 H-1 5<K3H ml 1 80-1 Aflf 
2Hjn)^1(3rUU60-2J0(2lin»)5J05(3H^).4J)O-4.05( 
2H^.458CWAJ=7irW.7.06(1rW.J=55Hz).7.48<1rU 
J=5.5H2).7.60-7.65C2H^i).8.14(1 H,d.J=8Hz).8 53(1 HdJ 
=8 Hz) 

IR spectrum 1/ (KBr)om M :1688 
Mass spectrum m/z:480(M*) 








pale yellow crystals (AcOEt) 
mp.141-142t 


72 


j5 


Mo 


Bo mental analysis for CaHj^M.OjS-l/^HjO 
CalodJt: C, 6752; H, 752; N, 11.31 
FoundS: C. 6756; H. 654; N. 1155 



Example 73 

tert-Butyl 4-[2-{4-chloro-2-hydroxy-1 H-lmldazo[4,5-c]qulnolIn-1-yl)-ethyl>1 -plperidinecarboxylate 
[0095] To a solution of 0.60 g of tart-butyl 4-(2K3-amlno-2*hloro^ulnolylam^^ 

and 0.44 g of tilphosgene In 1 0 ml of 1 ,2-dichloroethane, 0.41 ml of triethylamlne was added dropwlse, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dichloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dllsopropyl ether to give 0.57 g of colorless 
crystals. Recrystaillzatlon from 1 ,2-dtehloroethane gave colorless crystals having the melting point of from 222 to 
223'C. 



Elemental analysis for O^^fiWi^ 


Calculated % 
Found % 


C.61.32; 
C. 61.15; 


H, 6.32; 
H, 6.34; 


N, 13.00 
N, 13.00 
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Example 74 

tert-Butyl 4-[2-[4-chloro-2-(4-methanesulflnylphenyl)-1 H-imldazo[4,5-c]-quinolin-1 -yl]ethyl]-1 -piperidinecarboxylate 

5 [0096] To a suspension of 0.63 g of tert-butyl 4-[2-[4-ch|oro-2-(4-methylthlo-phenyl)-1 H-lmldazo[4,5-c]qulnolin-1 -yl] 
ethyl]-1 -piperidinecarboxylate in 18 ml of 1 ,4-dioxane, a solution of 0.36 g of sodium periodate in 6 ml of water was 
added dropwise, and the mixture was stirred at 50°C for 13 hours. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 ,2-dichloroethane - methanol (10:1) as an eluting 
solvent to give 0.47 g of a colorless solid. Recrystailization from a mixture of isopropanol and water gave colorless 

10 crystals having the melting point of from 1 B3 to 1 86°C. 



Elemental analysis for CagHagCIN^OaS . 1/4H 2 0 


Calculated % 
Found % 


C, 62.46; 
C, 62.33; 


H.6.06; 
H, 5.90; 


N, 10.05 
N, 9.91 



Example 75 

tert-Butyl 4-[2-[4-chloro-2-(4-methanesulfonylphenyl)-1 H-imidazo[4,5-c]-qulnolln-1 -yl]ethyl]-1 -piperidinecarboxylate 

20 

[0097] To a solution of 0.40 g of tert-butyl 4-[2-[4-chloro-2-(4-methylthiophenyl)-1H-imida20[4,5 -c]qu!nolln-1-yl] 
ethyl]-1 -piperidinecarboxylate In 20 ml of 1 ,2-dichloroethane, 0.40 g of m-chloroperbenzoic acid was added portionwise 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
10% aqueous sodium hydroxide solution, and extracted with 1 ,2-dichloroethane. The extract was washed with satu- 
23 rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. Recrystailization from 
methanol gave colorless crystals having the melting point of from 149 to 1 56°C. 





Elemental analysis for C^H^CIN^S • 


1/4H 2 0 


30 


Calculated % 


C, 60.72; 


H, 5.89; 


N, 9.77 




Found % 


C, 60.72; 


H, 5.81 ;. 


N, 9.67 



Example 76 

35 

4-Hydroxy-2-phenyl-1 -[2-(4-piperidyl)ethyl]-1 H-lmidazo[4,5-c]quinoline 



[0098] A solution of 871 mg of 4-chloro-2-phenyM -g-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline and 2.5 ml of 6 
N hydrochloric acid in 8 ml of 1 ,4-dioxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 1 0 with 
10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1 ,2-dichlo- 
roethane. The extract was dried, and the solvent was evaporated. Th e resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown crystals. Recrystailization from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244°C. 



45 


Elemental analysis for C23H24N4O • 1/4H 2 0 




Calculated % 


C, 7328; 


H, 6:55; 


N, 14.86 




Found % 


C, 73.32; 


H. 6.45; 


N, 14.77 



[0099] In accordance with the method of Example 76, the compounds of Examples 77 through 79 were obtained. 
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Exstnpld 


D 


IV 


in 


Physical properties 
(ReorystaJltzation solvent) 


77 


CI 




2 


colorless crystals (MeOH) 
mp^6&-280t (decomposition) 
Elemental analysis for C^H^Ol^O 
CalccLX: C, 68.48; H, 5 M; N, 13.31 
Found*: C. 68-32; H. 6.07; N t 13.29 


78 


H 




1 


colorless cryetals [hydrochloride] 

NMR spectrum 8 (DMSO-d»)ppm: 

1 56(2H v q.J=1 1 5Hz), 1J4(2H,d, J=1 1 -5Hz).2.10-2.2 

5(1H^.79(2H,q > J=11^Hz) f 3^4(2H f d t J=115rlz) > 

454(2H t d.J=7^H2) f 7^9(1H t t t J=8HzX7.49(1H f d f J= 

8Hz),7J0(1H.t f J=8Hz)3i»(1H > d f ^Hz) f 8^8(1H f s 

)^4(1H f brs) v 8J5(1HJ>re) v 11.62(1H v s) 

m spectrum V (KBr) cm" 1 .3544,3228,1 692 

Mass spectrum m/r282(M*) 


79 


H 


-a 


1 


odorless cryetals [hydrochloride] 

NMR spectrum 8 (DMSO-dJppm: 

1 .65-1 .85(4H.m),2.00--2.1 5(1 H.m)£*4(2H,q, J=1 2H 

z)^^H.d.J=12Hz)A18(2H.d,J=5Hz).4^1(2ad. 

^7^Ji7(1HXJ^^J.40-7.6(K7H f m) f 7^7 

(1HJ.J^Hz) r 8J1(1H^10.63(1HJ)rs).11.58(ia8) 

IR spectrum y (KBr) cm~':3416,1672 

Mass spectrum m/s372(M*) 



Example 80 

tert-Butyl 4-[2«(4-phenoxy-1 H-imidazoftS-clqulnolln-l -yi)ethylh1 -plperldlnecarboxylate 
[0100] A mixture of 4.46 g of tert-butyl 4^-(4<hloro-1H-lmidazo[4,5^ 

10.1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 120°C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an elutlng solvent to give 3.59 g of a colorless solid. Recrystallizatlon from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 1 30.5 to 1 32.5 # C. 



Elemental analysis for C^H^N^ 


Calculated % 
Found % 


C, 71.16; 
C, 71.10; 


H, 8.83; 
H.7.10; 


N, 11.86 
N, 11.69 



[0101] In accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 
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Example 


R' 


R» 


R 8 


Physical properties 
(Reorystallization solvent} 


81 


H 




H 


colorless crystals (Me OH) 

1^,1525-1535% 

Elemental analysis for 
CalccLX: C. 77.89; H. 654; N, 12.11 
Found%: C. 78.00; H, 6.29; N, 12.05 


82 


H 




H 


colorless crystals (AoOEt-iso-Pr 2 0) 
mp,187-1895 v C 

Elemental analysts for C^H^Oj 
Calcd5: C. 72.44; H. 852; N, 1352 
Found* C # 7255; H. 658; N, 13.42 


83 


H 




F- 


colorless crystals (CHtCl s -iso-Pr 2 0) 
mp5065-208% 

Bemerttal analysis for GsHaFNiO,* 1/8 HjO 
CalodJfc a 6957; H t 555; N, 1259 
Found*: C. 69.11; H. 5.74: N, 1255 


84 


Ph 




H 


colorless crystals (MeOKHeo-Pr 2 0) 
mp.205-2075% 

Elemental analysis for C^H^O,- 1/2*^0 
CaicdA C. 74.53; H, 655; N, 1151 
FoundS: C. 7452; H. 857; N. 11.10 
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Example 


It 


rv 


nr 


Physical properties 
(Recrystallization solvent) 


85 


H 


"XX 


F 


colorless crystals (AcOEt-n-Hexane) 
mp,133.5-135.5°C 

Be mental analysis for C^H,, FN^O, 
GalodJK: C, 6855; H. 6.37; N, 11.42 
FoundS: 0. 88.37: H. 6.47; N, 11.25 


86 


Ph 


-Ok 


H 


eolortsss crystals Oso-PrOH) 
mp37-208t 

Elemental analysis for C^HmN^O, 
CalodJt: C. 74.43; H. 6.61; N. 1021 
Found*: C. 74.38; H, 6.68; N. 10.14 


87 


H 




H 


pale purple crystals 

NMR spectrum 8 (DMSO-d^ppm: 

1 .64-1 .72(4H.m)X55-2.58<4H.m).2J8<2H 1 t, J=7 

Hz).450(2H.tJ=7Hz).7^5-7.31(3Hjn).7.45-7.4 

8(2H,m).753-7.60(2H,m).7.72(1 H,d.J=7Hz).829 

(1HJ.J=7Hz)3J7(1H^) 

Mass spectrum m/z358(M*) 



Example 88 

tert-Butyl 4-[2-(4-amino-1 H-imidazo[4,5-c]qulnolin-1 -yl)ethyl]-1 -piperidinecarboxylate 

[01 02] A mixture of 4.40 g of tert-butyl 4-[2-(4-phenoxy-1 H-imidazo[4,5-c]-qulnoiin-1 -yl)ethyl]-1 -piperidlnecarboxy- 
late and 34.5 g of ammonium acetate was stirred at 140°C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as elutlng solvents, and 
washed with diisopropyi ether to give 1.88 g of colorless, crystals. Recrystallization from ethyl acetate gave colorless 
crystals having the melting point of from 1 93 to 1 93.5*C. 



Elemental analysis for C^H^NjOj 


Calculated % 
Found % 


C, 66.81; 
C, 66.93; 


H.7.39; 
H.7.48; 


N, 17.71 
N, 17.66 



[0103] In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 


Ol 


Physical properties 
(RecrystaUlzation solvent) 


5 . 
10 


69 




colorless crystals (EtOH) 
mp.191.5-192°C 

Qementaf analysis for C^HgrNs 
CaJcd5: C, 74.77; H, 7.06; N, 18.17 
FoundS: C, 74.87; H. 7.18: N. 18.06 


15 


90 




colorless crystals (MeOH) 

mp^31.5-232^C 

Qemental analysis for C^H^O 
Cslcd.%: C, 67.63; H. 6 JB7; N, 20.76 
Found* C, 67.46; H. 8.79; N. 20.63 


20 


91 




colorless crystals (EtOH) 
mp,166-167lC 

Qemental analysis for C^H^NsOx 
CalcdJk C, 85.37; H, 6.86; N, 19.08 
Found*: O. 65.52; H. 6.78; N, 18.83 


25 
3D 


92 




pale yellow crystals [fumarate] 

(DMrHso-Pr,0> 

mp v 1 98-197% (decomposition) 

Elemental analysts for C 1l H li N 9 -C 4 K»0 4 - 

5/411x0 

Calcd* C, 5720; H. 6.12; N. 16.88 
Found*: C, 5720; H, 623; N. 16.53 



Example 93 

35 

tert-Butyl 4-[2-(4-dimethylamino-2-phenyl-1 H-imldazo[4,5-c]quinolln-1 -yl)-ethyl]-1 -piperidinecarboxylate 
[0104] A mixture of 0.69 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1H-imida^^^ 

carboxylate and 7 ml of 50% aqueous dimethylamine solution was stirred in a sealed tube at 80°C of outer temperature 
*° for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and dllsopropyl ether to give 0.52 g of colorless crystals. Recrystallization from isopro- 
panol gave colorless crystals having the melting point of from 1 70.5 to 1 71 .5°C. 



45 


Elemental analysis for O^Jti^jH^ 




Calculated % 


C, 72.12; 


H, 7.46; 


N, 14.02 




Found % 


C, 71.95; 


H, 7.72; 


N, 13.83 



50 Example 94 



tert-Butyl 4-[2-[4-(4-methylplperazln-1 -yl)-2-phenyl-1 H^mldazo[4,5-c)-quinolln-1 -yQethyl]-1 -piperidinecarboxylate 

[0105] A mixture of 0.80 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1 H-imldazo-[4 ( 5-c]qulnolln-1 -yl)ethylj-1-plperidlne- 
55 carboxylate and 1 ml of N-methylplperazlne was stirred at 60 # C for 6 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1 :1) as eluting solvents, and washed with a mixture of dllsopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystalllzation from ethyl acetate gave colorless needles having the melting point of from 140 
to141°C. 



Elemental analysis for C^H^NgC^ 


Calculated % 
Found % 


C, 71.46; 
C, 7153; 


H, 7.63; 
H, 7.65; 


N, 15.15 
N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
10 obtained. 



15 




25 



30 



as 



40 



45 



50 
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Example 


R* 


Physical properties 
(Reorystallization solvent) 


95 


NHMe 


odorless crystals Qso-PrOH) 
mp.161-182°C 

Elemental analysis for C n H 9S H 9 0 t 'U2H 1 0 
CalcdJk 0, 70.42; H. 734; N, 14.16 
Foumflt C, 7031; H. 733; N, 13.95 


98 




colorless crystals Qso-Pr t O) 
mp t 1 62-182 JS°0 

Elemental analysis for CH^IW 1/2^0 
CalodJ.: C, 7131; H, 738; N. 13.45 
Found* O, 71.73; H, 735; N. 13.09 


97 




colorless needles (We OH) 
1*^,171-172^ 

Elemental analysis for C^Hu^O, 
CalcdJk C. 73.44: H. 7.66* N 1238 
Found*: C. 73.44; H, 738; N. 1233 \ 


98 




colorless crystals Cso-PrOH) 
mp,189-190*te 

□omental analysis for C^H^O, 
CaicdJb 0, 70.95; H f 736; N, 1233 
Found* C. 71.22; H, 7.47; N. 1234 


99 


NHBn 


pale brown amorphous solid 

NMR spectrum 6 (CDC^ppm: 

039-136(2H f m),1^5-1.40(3H^nXl.43(9ris) t 130-1. 

90(2H^)^30-2.60(2H^n) f 335-435(2H t m) l 4.59(2at 

.J=73H2) f 436(2H^,J=53Hx).8.11(1H,t > Js53Hz).73 

4r-728(1H.m)J30-735(3HjrtJ.48<2lid^=73Hz) f 7. 

50-735(4H > m)7.60»7.85C2rim)J34-7.96(2Hjn) 

IR spectrum v (KBr) cnr' 3436, 1690 

Mass spectrum m/c5610r) 
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Example 


R* 


Physical proparttea 


100 


" T ""0 


pala yellow amorphous solid 

NMR spsctnim 8 (CDCI,)ppm: 

1j0O-1.08(2H.m) f 1^O-1-35(1H.m).1J8-1.42(2H.m) l 1. 

43(9H^).1^3-1J0<2H^i)^57(2H,brs) I 3.98(2H f brs),4 

.B1(2H.t.J=7.5Hz) > 4J9(2H.d.J=8Hz).7 ^3-7 -35(1 H.m). 

7J9(2HJ,J=8Hz),7.51-759(4H^i),7.e4-7.B7(2H^i).7 

38-7.89(1H t m),7.98-7.97(1H/n)^J53(2H.d,J=8Hz) 

IR spectrum V (KBr) cm -1 J428.1892 

Mass speotrum m/z562(M*} 


101 




pale brown amorphous solid 

NMR spectrum $ (CDCI^ppm: 

0 J8-1 .08(2H,m).1 .25-1 .40(3H.m).1.43(9H.a).l 30-1. 

85(2Hjn)Z5O-2.6O(2H,m),3.79(3H^)^.9O-4.0O(2H,m 

).4.59(2H.W=7.5Hz),4 J7(2H,d,J=5 3Hz).6.05(1 HJbrs) 

.8J8(2H,dA»=85fti).751(1H.t,*t=75Hz).7.40<2H.d,J= 

85Hz),751-7.80(4H.m).7.e0-7.B5(2H,m).7.94<2H.d.J 

=85Hz) 

IR spectrum V (KBr) om~ , :3432 l 1692 
Mass spectrum m/r591(M*) 


102 




colorless amorphous solid 

NMR speotrum 8 (DMSO-dJppm: 

0.87(2H,q,J=5Hz).t J20-1 .35(3Hm).1 J8(9H.s),1 .75(2 

H.q,^=75Hz),254(2H 1 tJ=125Hz)J.77(2H.d > J=1i5H 

i),4.64(2H.t.J=7^Hz),639(1H,t.J=8Hz),7J4(2H.t.J=8 

Hz).7.44(1 H.U=7.5Hz).7.56<1 H.t. J=73Hz),7.6u-7.67 

(3H.m).7.76-7.82(2H^n),7.87(1H,d.J=7.5Hr).8.16(1H. 

dJ=75Hz)3i4(2HJ f J=8Hz)3J»3(1H3) 

IR spectrum V (KBr) cm" 1 2932.1 692 

Masa spectrum m/=547(M*) 



Example 103 

4-Amlno-2-phenyl-1 -{2-{4-piperidyt)ethyl]- 1 H-(mldazo[4,5<]qulnoHne trtfluoroacatate 
[0107J A mixture of 0.30 g of tert-butyl 4^4-(4^ethoxybenzylami^ 

ethyl]- 1 ^Iperidinecarboxylate and 9 ml of trffiuoroacetic add was stirred at 65°C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col- 
lected by filtration, and washed with dlisopropyl ether to give 0.31 g of pale yellow crystals. Recrystalfization from a 
mixture of ethanol and isopropanol gave colorless crystals having the melting point of from 223 to 224°C. 



Elemental analysis for C^nyst*; • 2CF 3 C0 2 H • H 2 0 


Calculated % 
Found % 


C, 52.51; 
C, 52.61; 


H, 4.73; 
H.4.45; 


N, 11.34 
N, 11.61 
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Example 104 

1 -[2-(4-Chloro-2-phenyM H-imldazo [4,5-c]quinolln-1 -yl)ethyl]-4-piperidinone 

[01 08] A mixture of 0.39 g of 1 -{2-(4-chloro-2-phenyM H-lmidazo[4.5-c]qulnolln-1 -yl)ethyt]-4,4-ethylenedioxyplperi. 
dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into Ice-water, adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 
using ethyl acetate - n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless crystals. Recrystallization from 
isopropanol gave colorless needles having the melting point of from 1 63 to 1 65°C. 



Elemental analysis for C^r^CIIS^O 


Calculated % 
Found % 


C, 68.23; 
C, 6826; 


H, 523; 
H, 5.31; 


N, 13.84 
N, 13.78 



Example 105 

1 -{2-(4-Chloro-2-phenyM H-imidazo[4,5-c]qulnolln-1 -yl)ethyl}-4-piperidinone oxlme 

[0109] A mixture of 0.20 g of H2-(4-chloro-2-phenyl-1 H-imid^ 0.04 g of 

hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stined at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution, and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallization from ethyl 
acetate gave colorless crystals having the melting point of from 201 to 20rc (decomposition). 



Elemental analysis for C23H22CIN3O . 1/2H 2 0 


Calculated % 
Found % 


C, 64.41; 
C, 64.75; 


H, 5.40; 
H,5.32; 


N, 16.33 
N, 16.09 



Example 106 

tert-Butyl 4-[2-(2-phenyt-1 H-imldazo[4,5-c]qulnolln-1 -yl)ethyl]-1 -pipertdinecarboxylate 

[01 10J A suspension of 0.80 g of tert-butyl 4-{2-(4-chloro-2-phenyM H-lmidazo-[4,5-c]quinolin-1 -yl)ethyl]-1 -piperidi- 
necarboxylate and 0.30 g of 5% palladium on carbon in 80 ml of methanol was cataiyrJcally hydrogenated at ordinary 
temperature under atmospheric pressure for 1 2 hours. After the reaction, the catalyst was filtered off, and the filtrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 : 
1 to 4:1 ) as eluting solvents and washed with diisopropyl ether to give 0.49 g of pale yellow crystals. Recrystallization 
from diisopropyl ether gave colorless crystals having the melting point of from 1 38 to 1 39^. 



Elemental analysis for O^H^a^ 


Calculated % 
Found % 


C, 73.66; 
C, 73.46; 


H, 7.06; 
H, 7.21; 


N, 12.27 
N, 12.17 



[01 1 1] In accordance with the method of Example 1 08, the compounds of Examples 1 07 through 1 09 wore obtained. 



ay 
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Example 


R» 


m 


Physical properties 
(Reorystallization solvent) 


107 


-a 


1 


colorless crystals [hydrochloride] 
(MeOH) 

mp,25B-26 1 "C (decomposition) 

Elemental analysis for 

C^H^N^HCI-HjO 
CaledJ: C, 53.79; H, 8.21; N. 15.68 
FoundS: C. 53.49; H, 6.14; N, 15.67 


1 108 




2 


colorless crystals [hydrochloride] 

(MeOrf-ClCHsCHtCI) 

mpi20-233 c t (decomposition) 

Elemental analysis for 

C 17 IUV2HCM/2HbO 
Calcd.%: C v 56.36; H, 8.40; N v 15.46 
Found!: a 56.36; H, 6.18; N. 15.35 


109 




2 


colorless crystals [hydrochloride] 

(MeOH-iso-Pr t O) 

mpj225-238 < fc (decomposition) 

Be mental analysis for 

C^HaN^HCM/SHtO 
CalodX- C, 81.27; H, 7.41; N, 13.61 
Foundl: 0. 61 JB; H. 7.44; N. 13 JO 



Example 110 

4-Chloro-2-phenyM -[2-(4-plperldyl)ethyl]-1 H-imldazo[4,5-c]qulnoline hydrochloride and fumarate 

[0112] A mixture of 3.64 g of 4-chloro-2-phenyM ^2^N-trlphenylmethyl-4-plperldyl)ethyl]-1 H-lmldazo[4,5-c]quino- 
line, 30 ml of methanol and 1 0 ml of trtfluoroacstlc acid was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 
crystals (trif luoroacetate) . The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 11 with 10% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dlchlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1 .74 g of a colorless liquid. A part of the colorless liquid was converted into hydrochloride In a conventional 
method. RecrystaJIization from methanol gave colorless crystals having the melting point of from 257 to 265°C (de- 
composition). In the 8ame manner, fumarate was prepared in a conventional method. Recrystaliization from methanol 
gave colorless crystals having the melting point of from 185.5 to 186.5°C (decomposition). 

Hydrochloride: 

[0113] 



Elemental analysis for C^H^CHS^ • HCI • h^O 


Calculated % 
Found % 


C, 62.02; 
C, 62.08; 


H, 5.66; 
H.5.77; 


N, 12.68 
N, 12.60 



Fumarate: 
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[0114] 



Elemental analysis for C^H^Cl^ . C 4 H 4 


0 4 . H 2 0 


Calculated % 
Found % 


C, 61.77; 
C, 62.04; 


H t 5.57; 
H, 5.40; 


N, 10.67 
N, 10.70 



10 Example 111 

4-Phenoxy-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline trlfluoroacetate 

[011 5] To a solution of 0.30 g of tert-butyl 4-[2-(4-phenoxy-1 H-imida2o[4,5-chquinolin-1 -yi)ethyl]-1 -piperidlnecarbox- 
75 ylate in 1 0 ml of methylene chloride, 1 ml of trlfiuoroacetlc acid was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with Isopropano! and dlisopropyl ether to give 0.36 g of colorless crystals. Recrystalllzatlon from a mixture of methylene 
chloride and ethanol gave colorless crystals having the melting point of from 211 to 21 6°C. 



20 


Elemental analysis for C^H^O - CFgCOgH . l/Br^O 




Calculated % 


C.61.44; 


H.5.21; 


N, 11.46 




Found % 


C, 61.26; 


H, 5.05; 


N, 11.47 



25 Example 112 



4-Chloro-2-phenyM -[2-(1 -plperazinyl)ethyl]-1 H-lmldazo[4,5-c]qulnollne methanesulfonate 

[011 6] To a solution of 1 .20 g of tert-butyl 4-[2-(4-chloro-2-phenyM H-imidazo-[4,5<]quinolin-1 -y0ethyl]-1 -piperazi- 
30 necarboxylate in 1 2 ml of 1 ,2-dichloroethane, 1 .2 ml of methanesuifonlc add was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with isopropano! and ethanol, and the precipitated 
crystals were collected by filtration to give 1 .24 g of colorless crystals. Recrystallizatfoh from methanol gave colorless 
crystals having the melting point of from 256 to 270°C (decomposition). 



Elemental analysis for C^H^CI^ • 2CH3SO3H 


Calculated % 
Found % 


C, 49.35; 
C, 49.60; 


H, 5.18; 
H, 5.11; 


N, 11.99 
N, 12.16 



40 Example 113 

4-Amlno-1 -p-(4-p!peridyi)ethyl]-1 H-irnldazo[4,5-c]qulnoUne hydrochloride 

[0117] A mixture of 1 .57 g of tert-butyl 4-{2-(4-amlno-1 H-lmldazo[4,5-c)quinol!n-1-y0ethy^ 
43 and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20: 1 ) as eluting solvents, and washed with dlisopropyl ether to give 
50 colorless crystals. Hydrochloride was prepared in a conventional method. Recrystalflzation from ethanol gave colorless 
crystals having the melting point of from 243 to 244 - C (decomposition). 



Elemental analysis forC 17 H 


^N 9 .HCI.3/4H 2 0 


Calculated % 
Found % 


C, 59.12; 
C, 59.10; 


H, 6.86; 
H, 6.83; 


N, 20.26 
N, 20.30 



[0118] In accordance with the methods of Examples 110 through 113, the compounds of Examples 11 4 through 186 



60 



were obtained. 



EP1 104 764 A 1 



3 



10 






Example 


R 1 


q 


ill 


rnyeicai properties (necrystallization solvent) 


13 


114 


Ph 


H 


0 


colorless crystals (CICHjCHgCI-AcOEt) 
mp ,253-256*0 (decomposition) 
Elemental analysis for C^H^CII^ 
Calcd.%: C, 69.51; H, 558; N, 15.44 
Found%: C, 6959; H, 5.19; N, 15.27 


20 
23 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp ( 273-286°C (decomposition) 
Elemental analysis for C 16 H 17 CIN 4 -2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [fumarate](MeOH) 
mp.268-271 ,5°C (decomposition) 
Elemental analysis for 

Calcd.%: C, 62.40; H, 5.67; N, 12.13 
Found%: C, 62.52; H, 5.28; N t 12.15 


33 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp t 258-267°C (decomposition) 
Elemental analysis for C 17 H 19 CIN 4 -HCI 
Calcd.%: C, 58.13; H, 5.74; N, 15.85 
Found%: C t 57.88; H, 5.48; N, 15.78 


40 
43 


118 


H 


CI 


2 


colorless crystals [trtfluoroacetate] 

(MeOH-iso-Pr 2 0) 

mp,204-207.5 o C 

Elemental analysis for 

C 17 H 18 ClaN 4 -CF3C02H-1/4H 2 0 

Calcd.%: C ( 48.78; H f 450; N, 11.98 

Found%: C, 48.76; H, 4.34; N, 11 .89 



30 




61 
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Example 


Ri 


R2 


m 


Physical properties (Recrystaliization solvent) 




119 


OH 


CI 


2 


pale brown crystals (CICh^CHgCI-MeOH) 

mp,240-245'C (decomposition) 

Elemental analysis for 

C 17 H 19 CIN 4 0-1/2H 2 0 

Calcd.%: C, 60.09; H, 5.93; N, 1 6.49 

Found%- C 60 32* H 5 72' N 16 41 




120 


Me 


CI 


2 


pale brown crystals [trlfluoroacetate] 
(EtOH) 

mp,201-202°C 
Elemental analysis for 
C ia H 21 ClrVCF 3 C0 2 H-5/4H 2 0 
Calcd.%: C, 51 .62; H, 5.31 ; N, 12.04 

Fnnnri%* C 51 89* H 5 12* N 12.22 
ruuiiu /o • U| 9 i nog, ri| w . i b| i ti p i c * «■ 




121 




CI 


2 


colorless crystals [trlfluoroacetate] 
(EtOH) 

mp,233-235°C 

Elemental analysis for 

CiaHiBCIF3N4-CF 3 C0 2 H 

Calcd %• C 48 35* H 3 85* N 11 28 

Found%: C, 48.31 ; H, 3.88; N, 11 .21 




122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 
mp,1 91 .5-192.5*0 
Elemental analysis for 

C 23 H 24 N 4-2HCI-H 2 0 

Calcd.%: C, 61.74; H, 6.31; N, 12.52 




123 


Ph 


CI 


3 


colorless fine needles[trffluoroacetate] 
(EtOH) 

mp,260-283°C (decomposition) 
Elemental analysis for 
C^HggCI!^ • CF 3 C0 2 H 
Cated.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C ( 59.94; H, 5.08; N, 10.80 




"C 






Example 


R2 


B 


W 


Physical properties (Recrystaliization solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochloride](EtOH) 

mp,1 99-201 °C 

Elemental analysis for 

C24H 28 N 4 -HCI-7/2H 2 0 

Calcd.%: 0, 61.33; H, 7.29; N, 11 .92 

Found%: C, 61.21; H, 726; N, 11.80 



62 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystalllzatlon solvent) 


125 


CI 


CI 


CH 


colorless crystals [trifluoroacetate](MeOH) 
mp,249-265°C (decomposition) 
Elemental analysis for 

22 2 4 3 2 

Calcd.%: C, 55.67; H, 4.30; N, 1 0.39 
Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needlesftrifluoroacetate] 
(MeOH) 

rno.255-262°C fdecomDosffJorri 
Elemental analysis for C^HggClrV CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.95; H, 5.03; N, 10.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp t 169-170°C 

Elemental analysis for C24H25CIN4O-I/2H2O 
Cated.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


12B 


a 


H 


N 


colorless crystals [trtfluoro acetate] (MeOH) 
mp,260-268 Q C (decomposition) 
Elemental analysis for C^H^CINs-CFgCOgH 
Calcd.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4.47; N, 13.82 



30 



35 




40 



45 



50 
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Example 


R* 




Physical properties 
(Recrystalflzation solvent) 


129 


CI 




colorless prisms (MeOH) 
mp.191-193% 

Elemental analysis for CoHjjCIN* 
CalcdJ.: C, 70.87: H. 5.93; H. 1423 
Found*: 0, 70.70; H, 6D8; N. 1428 


130 


CI 




colorless crystals (AcOEt) 

mp,156iM57.5 a C 

Elemental analysts for CaHnCJN* 
CalcdA: C, 70.87; H. 5.93; N, 1423 
Found* C. 70.64; H, 5.92: M, 1421 


131 


CI 


HlOv. 


colorless crystals (EtOH) 
fnp t 169-171 B C 

Be mental analysis for CuHnCtl^O 
Calcd* C v 6726; H 9 529; H 1426 
Found* 0, 6721; H. 5.55; N. 1422 


132 


CI 




#»nlnr4*«* r±T\fntmklk PtTrfl li t% TO nogtatwl 

Oso-PrOH) 

mp, 158-1 63% (decomposition) 
Elemental analysis for 
C a H l «CIM 5 -2CF,CO t H-3/2H l O 
CatedJI: C. 49.08; H. 4.42; N, 10.60 
Found* 0, 48J04; H, 4.41; N. 10.73 


133 


Me 




pale brown crystals (AcOEt) 
mp38-69% 

Elemental analysis for C»Hi7»VH,0 
CalcdJfc C. 71.44; H. 7.24; N. 17.36 
FoundS: C. 7125; H. 723; N. 17.03 
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Example 




Physical properties 
(Reerystalllzation solvent) 


134 




colorless fine needIes[tumarate](EtOH) 
mp.281 -272"C (decomposition) 
Elemental analysis for 
CaHnClr^'l^^'S/^O 
CalodJS: G. 60.06; H. 5.88; N. 11.67 
Found*: C, 60.07; H. 5 29; H, 11.60 
Specific rotation 
lay :-12J>" (c=0.1. DMSO) 


135 




colorless crystals [trifluoroaeetate] 
(EtOH) 

mp.21 5-221 °C (decomposition) 
Elemental analysis for 

C^HnOrVCFiCOiH 
CaledJS: C. 59.00; H. 5.55; N. 11.01 
FoundS: C, 58.85; H. 5.63; M. 11.05 


138 




pale brown crystals EtrfRuoroacetate] 

(MeOH-ise-PrOH) 

mp,225-232t (decomposition) 

Elemental analysis for 

CaHaClr^-CF.COjH 
CalodJk C, 5824; H, 529: N. 1122 
FoundS: C, 58j09: H, 529; N. 1122 


137 




pale brown crystals Ltrrnuoroaoetatej 
(EtOH) 

mp224-224J5 4 C 
Elemental analysis for 
C w H M CIM 4 S-CF a CO l H-3/2H t O 
CaJodJL C. 5125; H. 4.68; N. 10.41 
FoundS: C. 51.65; H. 422; N. 10.16 
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Example 


R 1 


Physical properties 
(Recrystailizstion solvent) 


138 


ir-Bu 


colorless crystals (AoOEt) 
mp.lSCHWI^ 

Elemental analysis for CjtH^CI^ 
CalcdJt: C, 6830; H. 7.34; N. 15.10 
Found*: C. 67.76; H. 7.59; M, 14.96 


130 


JO 


colorless crystals [trifluoroacetata](EtOH) 

mp f 139-13a.5°C 

Elemental analysis for 

CaH n C\H 4 * 3/2CF a CO,H' HjO 
Calcd.*: 0. 53,29; H. 539; N. 9.56 
Found*; C, 53.23; H, 5.33; N. 936 


140 


Bn 


pale brown crystals (AcOEt-iso-PrjO) 

mp,230-234*C (decomposition) 

Elemental analysis for C^HisCI^ -1/4^0 
CalcdJb C v 70.40; H, 6.28; N, 13.68 
Found*: C. 70.41; H. 6.27: M, 1334 


141 




pale yellow crystals [methanesuHbnate] 
(MeOH) 

mp v 1 96-207% (decomposition) 

Elemental analysis for 

GnHaCir^-ZCHtSO^H-HtO 
Calcd.*: C, 51.71; H, 5.62; N, 833 
Found*: C, 5139; H. 5.42; N. 8.87 



CCs, 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


142 




colorless crystals [ftjmarate](MeOH) 
mp f 224-229°C (decomposition) 
BementaJ analysis for 

Calod.%: C, 62.39; H, 5.80; H. 10.39 
Found* C. 62.46; H f 551; M. 10.42 


143 


XT 


colorless crystals [fumarate](EtOH) 
mpJZI 3^-21 6°C (decomposition) 
Elemental analysis for 
C M H a CIN 4 0-C 4 H 4 04-1/4H t O 
CalcdJ.: C. 62.10; a 5.49; U. 10.35 
Found*: C. 81.94; H. 5.45; N, 10.30 


144 


XT 


odorless crystals [trffluoroacetote] 

MeOrHso-Pr s O) 

mp.253-257 , fc (decomposition) 

Elemental analysis for 

C^HmCI^S- CF,CQ*H • 1/2HtO 
Calod X. C, 55.76; a 4.86; N. 10.00 
FoundS: C. 5557; a 459; M. 9.99 


145 




colorless crystals [tnflucroaostate](EtOH) 

mp.218-225% (decomposition) 

Elemental analysis for 

C^HaCIM^S-CFjCOjH 
CaJedJb C. 55.07; H. 4.62; H, 9.88 
Found%: C, 5451; H t 4.69; N, 9.77 


146 


JT 


colorless crystals [trifiuoroacetate](MeOH) 
mp^70-277^C (decomposition) 
Qemental analysis for 
C M H a8 Cm 4 0 t S-CF s C0 I H 

Calcd.* C, 5356; a 4.49; H. 9.81 

Found*: O f 5351 ; a 450; N, 9.62 I 



■cu. 
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Example 




Physical properties 
(RecrystaUization solvent) 


147 




i 


coloriess crystals [njmarate](EtOH) 

mp v t 92-1 98% (decomposition) 

□omental analysis for C^H^CIFnU • C 4 H 4 0 4 - H 2 0 

Calcdfc C. 59.72; H, 510; N, 10.32 

Found%: C, 59.81; H. 5JI7; N, 10.33 


148 


XX, 


coloriess crystals [fumarate](MeOH-iso-PrOH) 

mp,1 84-1 87% (decomposition) 

Elemental analysis for C^HadFN^C^CVHiO 

CalcdJk C, 59.72; H. 510; N. 10.32 

Founds O t 80.00; H..4J1; N. 1014 


149 




colorless crystals [furnarato](MoOH) 

mp f 204-209 < fc (decomposition) 

Bemental analysis for C xs ^aFN 4 -C 4 H404'H z O 

CalcdJfc C, 59.72; H. 510; N. 1012 

Found%: G. 5953; H, 4.92; N. 10.41 


150 




coloriess crystals [trifluoroacetate]CEtOH) 

mp.280-263% (decomposition) 

Elemental analysis for C B rl 1t CIF 4 N4-CF 3 CO z H-H s O 

CalcdS: C, 50.47; H. 3.73; N. 9.42 

Found*: C, 5013; H. 353; N. 951 


151 






coloriess crystals [trifluoroaoetate](MeOH) 

mpl59-261 °C (decomposition) 

Bemental analysis for C a H 19 CiF 8 M4-CF,C0 2 H 
CalcdS: C, 50.4* H, 312; N, 9.42 
Found* C. 5018; H. 318; N, 9.48 
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Example 


R» 


Physical properties 
(ReoiystaiUzation solvent} 


5 






coloriess crystals Dnethanesulfbnats] 
(BOH) 


10 


152 


JO 


mp,1 95-202% (decomposition ) 
Elemental analysis for 

uaietu: u, 54 J i; H, 0.53; N, 13.72 
Found*: C, 54.13; H, 5.45; N, 13.63 


15 


153 


.jO' 


coloriess crystals [fumarate](MeOH-EtOH) 
mp.1 81-1 85 JTC (decomposition) 
Elemental analysis for 
CaHadNa-C^^-HjO 


20 






CalcdJX: C, 59.37; H, 5.37; N. 13.31 






Found*: C f 59.37; H, 5.11; N. 13.37 








pale yellow fine needles [tnfluoroeeetate] 
(EtOH) 


25 


154 




mpti »/ ^#—a_u^ *_f taeoo imposition/ 
Elemental analysis for 
UKutiCir% • Ur s CU x H* 1 /4HjO 

a - i _l___t a«i a*A e— » . t_fl — 1 B_r a. a 4 a «m 

CaledJb C, 58.47; H, 4.64; N, 13.72 


30 






Found* C. 56.45; H. 4.58; N. 13.72 




XT 


colorless crystals EtrHfuoreacetatoJCEtOH) 
mp.250-255% (decomposition) 


35 


155 


Elemental analysis for C^H^CIN-- CF,CO,H 
CslcdJL C. 64JW; H. 4J6; N. 9.64 








round*: G f 63.81; H» 4.92; N, 9.53 


40 


156 




colorless crystals [trifiuoroacetste](lEtOH) 

mp.1445-145.5X 

Elemental analysis for 

C a HbCtH,0>CF,CO.H*3/2H s O 
CeJodJfc C. 59.66; H. 5J51; N. 8.98 
Found* 0, 59.44; H. 4.71; N, 9D4 



45 



EP 1 104 764 A1 



Example 


R 1 


Physical properties 
(Recrystallizatfon solvent} 


157 


XX" 


pale green crystds[trifluoroaoetate](EtOH) 

mp < 174-175 c C 

Elemental analysis for 

C14H22CIF3N4- CF a CO,H '5/4^0 
Calcd 5: 0. 52.44; H. 4.32; N, 9.41 
Founds C, 52.54; H. 4.19; N 9 9.53 


156 


P 


colorless crystals [trifluoroacetata](MeOH) 

mp.231 -241 °C (decomposition) 

Elemental analysis for 

C^HttCI^O-CF.COxH-I^HjO 
Calcd.%: C. 54-82; H. 4.60; N, 11.12 
Found* 0, 54.73; H. 4.42; N. 1121 


159 


P 


colorless crystals [trifluoroacetffte](EtOH) 

mp ( 256-261 (decomposition) 

□omental analysis for 

H 2 i CIN4S * CFjC0 2 H - 1/4H,0 
CalcdJfc 0. 53.59; H. 4.40; N, 10.87 
Found*: C, 53.53; H. 4.33; N. 10J0 


160 


"P 


ooioriess crystals [trSfluoreacetate](MeOH) • 

mp v 270-273%(deoompositien) 

Bemental analysis for 

GsoHttCIH.- CF,CO t H- 1/2H,0 
CalcdJk C. 52.44; H. 4.60; N, 16.68 
Foundt: 0. 52.15; H, 4.74; N, 16.95 


161 


P 


pale brown crystals [trrfluoroaoetate] 

(EtOH-EtjO) 

mp^03-203.5^C 

Bemental analysis for CjdHjoCINqS ■ CF a CO,H 
CalcdJk C v 51 .61 ; H, 4.13; N, 13.68 
FoundS: C. 51.48; H, 422; N, 13.52 
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LAhI I By* w 


R' 


Physical properties 
(Recrystailization solve rrtj 


5 


162 




■ ■ - , W\_ ■ 11 *_J Iff Pi rtU^ 

pale yellow crystals Piydroenlondejuso-Pruw 

mp^45-248t (decomposition) 

Elemental analysis for CmHmFN^CI-S^O 
Calcd.%: C, 60.70; H. 8D5: M. 11.80 
FoundV C. 60.81: H. 5.93; M. 11.72 


10 






colorless crystals [hydrochlondo](EtOH) 


15 . 


163 




NMR spectrum 0 

(DMSO-dJppnvl .30-1 .40(2H.m).1 .55-1 .70(1 H.m).1 .70 
-1^0(4H^n)^.65-2J0(2H^n)A10-3J5(2Hjn)^.17(3H 
3).4.73(2H I t,J=7.5Hz).7A7(1 H,U=75Hz)304(1 HU= 
7 JHz) jB.55-8.65(2H,m)£ J14(1 HJbrs).8.0«U H,Drs J 


20 


164 




pais brown crystals (AcOEt) 
mp.17B-177.5T; 

Elemental analysis for CbHbNb 
Calcd* C, 74.36; H. 6.78; N, 18.85 
Founds C. 74.08; H, 6J0; M, 18.88 


25 






odorless crystals [hydrochloride] 
(MeOH-iso-PrOH) 




165 




mp f >300°C 

Elemental analysis for C^F a N4-2Ha-1/2H,0 


30 






CalcdJfc C. 57.70; H. 5.42; N. 10.77 
Foimd* C 57 72: H. 5.12: N. 10.79 


35 


166 


p 


pale yellow crystals Oso-PrOH) 
mp,1 88-1 V1°C 

Elemental analysis for CaH^O-HtO 
Gated* C, 88.82; H, 8J2; N f 14.80 
Found* C, 8853; H. 8.87; N. 14J9 



40 
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Example 




Physical properties 
(RecrystaJlization solvent) 


1«7 


"P 


colorless orvatalfi Hivdraehloritisl 
(EtOH) 

mp,218-219T; 

Bo mental analysts for C^H^Ni'SHCI 
Calcd.* C. 53.68; H, 579; N, 17.89 
Found*: G. 53.63; H. BJI1; N. 17.89 


168 




pale yellow crystals [hydrochloride] 
(MeOH) 

mp t 293-298t (decomposition) 

Elemental analysis for 

(*H B N S S-2HCI-H 2 0 
CalcdJ: 0, 53.84; H, 5.81; N, 14.95 
Found* C, 5359; H, 5.71; N. 14.82 


168 


P 


pale yellow crystals [hydrochloride] 

119.186-188% 

Elemental analysis for 

CaH^S^HCI-S^O 
CalodJL C. 52.48; H. 6.41; N, 11.13 
Found* C, 52.44; H. 6.68; N. 11.13 


170 


P. 


pale yellow crystals [trifl uoroac etatn] 

mp228-229°C 

Elemental analysis for 

CaHal^S'S^CFsCOtH* 1/2H,0 
Calod.X: C. 54.73; H, 5.03; N. 8 J2 
FoundX: C, 54.46; H. 4J1; N. 10JOO 


171 


P 


pale yellow crystals [hydrochloride] 
(EtOH) 

mp ,27 4-277°C (decomposition) 

Elemental analysis for 

CnHaH.S- 2 H CI -5/4^0 
CalcdJX: G. 58JB4; H. 6,33; N. 1153 
FoundX: C. 56.78; H. 8.11; N. 1151 
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Example 


R 1 




Physical properties 
(Rec ryetall? zation solvent} 


172 


a. 


CI 


vwianoss GryexBiB Lvn woniwu bcseoj 
(EtOH) 

mp,18»-1S0% 

Elemental analysis for 

CaHaOll^S-a/ZOFjCOjH 
CalodJk C. 51 29; H. 4J24; N, 9.63 
FoundS: C. 5154; H. 429; N. 925 


173 




Me 


CI 


jiniftrtstSEA **p^Me>+«sle 1 4yi fit tt\n\aru*t m¥ct\ 

ooionws aryvuus LuniUvrwHB«(iraj 
(EtOH) 

119.184-195% 

Elemental analysis for 

C B H a CIN4S-5/4CF s CO x H 
Cited.*: C, 53.16; H. 4.42; N. 10.12 
Founds: 0. 53.18: H, 4.39; N. 1029 


174 






lie 


peie orown crystals Lnyoroc rue no© j 
(EtOH) 

rap.245.5-246.5TC 

Elemental analysis for 

C a H»N i -2HCI -VZHtO 
CalodJt: C, 5722; H, 628; N. 1524 
Found*: a 5725; H. 823; N. 1S23 


175 


UtN 


0 


Me 


pais Oi own crystals Lriyiiroanionaoj 
(EtOH) 

mp224-225lC 
Elemental analysis for 

O n H X7 N,-2HCI -5/2^0 
CetedJf a 5821; H, 6.97; M. 1425 
Founds: 0. 5525; H, 6.70; N, 1423 


17B 


H 




ooionow pi ibuwlu i iiuwi vvoosiioj 

(Et0H-teo-Pr 2 O) 

mp,1805-1 92^*5 

BementsJ enelysie for 

CaHnF^O-CFjCOjH 
CetodJt: C. 5932; H. 4.80: N. 11.11 
Found* C. 59.41: H. 4J9: M. 11.16 
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Example 




Physical properties 
(Recrystallization solvent) 


$ . 
10 


177 


OPh 


colorless crystals [trifftxoroacetate] 
(EtOH) 

inp.214.5-2155 4 & 
Elemental analysis for 
CWW^O • CF,C0 2 H -1/2^0 
CeJcd.*: C f 65.14; H, 5.29; N. 9.80 
Found*: C, 65.40; H. 5i)7; M, 9w85 


13 


178 


NHPh 


colorless crystals (MeOHHso-PrOH) 
mp,191~194°C 

Elemental analysis for C^H^Ns 
CalodA C. 7752; H f 653; N, 15.85 
Found*: C, 77.76; H, 659; M, 1556 


20 
25 


179 


NHMe 


pale yellow crystals [hydrochloride] 

Gso-PrOH) 

mpi09-210t 

Elemental analysis for 

Caiod 5: C f 58.83; H v 6.69; N t 14.29 
Found* C. 58.88; H. 651; N, 14.13 


30 
35 


180 


NMe, 


colorless crystals (hydrochloride] 
(MeOH) 

mp f 205-2085 c C 

Elemental analysts for 

C,^„rV2HCI-5/2H,0 
CalcdJfc C. 58.02; H, 7.01; N, 1353 
Found* O. 58.01; H. 7.02; N, 1350 


40 
45 


181 




ooloiiess crystals [hydrochloride] 
(EtOH) 

mpJIO-ZUlC 

Elemental analysis for 

Cj.Hj.Na^HCI-HtO 
Calcd,*: C f 62.15; R 6.62; N v 13.94 
FoundS: C, 61.99; H v 6.44; N. 13.85 


50 

55 




■C 


bed 
ax 
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Example 


R* 


Physical properties 
(Reorystallization solvent) 


182 


NHBn 


ooionesm orysxws i/iyarpcntonoej 

Oso-PrOH) 

mp^44-245t: 

Elemental analysis for 

(^ s H»N l *2HCI<3/4H z O 
Gated* C. 85.75; H. 8.35; N. 12.78 
Found* 0, 65.81; H. 6.13; N. 12.68 


183 




p«io yaiiuw cryvvoiB Liiyui iH»niomMij 

OEtOH) 

np.1 90-193% 

ElomenUl analysis for 

CnHnNs'SHCI^O 
Calcd* C. 57.29; H. 8.13; N. 13.82 
PoundS: C. 57.46; H. 5 M; H, 13.77 


184 




pais yeiiow crystals Lnyorocnionoej 
(EtOH) 

mp.231.5-232% 

Bsmontsl analysis for 

C a H t4 N,-3HCI-3/4H t O 
CatedJL C. 5823; H. 6.72; N. 14.55 
Found*: C. 58.12; H. 8.93; N, 14.48 


189 


X) 


colorless needles Lnydrocnionoej 
(EtOH) 

09.187-189% 
Elemental analysis for 

CalcdJk C. 63 J3; H, 6.99; N, 13.31 
Found* C. 64.05; H, 6.83; N. 13.32 


186 




(EtO II iso PtOH) 

mp,194-195t 

Elemental analysis for 

C R H n N a O>2HCI*3/2H l O 
CaledJL C, 59 .89; H. 6.70; N, 12J3 
Found* C, 59.72; H. 6.64; N. 12.85 



Example 187 

1 -{2-(N-n-Butyl-4-plper1dyl)ethyl]-4-chloro-1 H-lmidazo[4,5-c]qulnoline hydrochloride 

[0119] To a suspension of 1 .20 g of 4-chloro«1 ^2-(4-piperidyl)ethyl]-1 H-imidazo-t4,5-c]qulnoline trifluoroacetate and 
0.77 g of potassium carbonate In 6 ml of N.N-dimethylformamide, 0.30 m! of n-butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0.87 g of a colorless solid. Hydrochloride was prepared In a conventional method. Recrystalllzatlon from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158*0. 



Elemental analysis for C^H^Ir^ . 2HCI . 1/2H 2 0 


Calculated % 
Found % 


C, 5570; 
C, 55.80; 


H, 6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



10 

Example 188 

1 -[2-(N-Acetyl-4-plpertdyi)ethyl]-4-chloro-1 H-lmldazo[4,5-c]qulnoline 

is [0120] To a solution of 0.60 g of 4-chloro-1 -[2-(4-piperidyl)ethylH H-imidazo-{4 t 5-c]quinoline trifluoroacetate In 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour. After the 
reaction, the solvent was evaporated. The residue was added with teopropanol and diisopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with diisopropyl ether to give 0.45 g of colorless crystals. Re- 
crystallization from a mixture of methylene chloride and diisopropyl ether gave colorless crystals having the melting 

20 point of from 1 83 to 1 86.5°C. 





Elemental analysis for C 19 H 21 CIN 4 0 




Calculated % 


C, 63.95; 


H, 5.93; 


N t 15.70 


23 


Found % 


C, 63.81; 


H, 5.87; 


N.15.81 



[0121] In accordance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 i 
were obtained. 



35 
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Example 


R' 


B 


R' 


m 


rnysicui prwporues 
(R&crvstallization solvent) 


5 












uvivnow ui j9uu« \iov rrvny 




189 


Ph 


H 




2 


mp.i67-188t 

H a mental analysis for C*jH«*CINj 
CalodJl: C. 71.18; H. 622; N. 13.84 


10 












Found!: C, 71.00; H. 8.18; N. 1358 














colorless crystals Lnydroohl onde J 














CEtOH) 


13 


180 


H 


' CI 


'Ok 


2 


mp f Z3v B "Z4o w vdocomposraonj 
Elemental analysis for 












Cz^Clt^-HCI-l/^O 
CalcdJ.: C. 60.01; H. 5.35; N, 11.66 
Founds C. 60.01; H. 5.62; N, 11.67 














colorless crystals [nyarocnioriaej 
(EtOH) 


23 


181 


H 


H 


Bn CX 


1 


mp.248-257% (decomposition) 
Elemental analysis for 
Cj.HaCII^-HCh 1/41^0 

UCIvUiA w r Uw«tfU| 11, w. / aw f Fa, 1 a». J f 

Found!: C. 63.88; H, 5.80; N, 12.83 


30 


182 


Ph 


H 


-a 


2 


ooloriess crystals (CHjClt-iso-PrjO) 
mp.154J-180% 
Elemental analysis for 
CaHHCff^O'l/SrdO 
CalcdJk C. 69J0O; H. 5.85; N. 12.87 


35 












FoundS: C. 88.78; H. 5.78; N. 12.71 



40 




30 
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Exampls 


R» 


m 


Physical properties 
(RecrystaUization solvent} 


193 


Ok 


1 


colorless crystals [hydrochloride] 
(MeOrHso-Pr 2 0) 
mp,2B9-280^ (decomposition) 
Elemental analysis for 

Calcd*: C. 62.37; H. 6J28; N. 12.65 
Found*: C. 6246; H, 0.45; N. 12.60 


194 




2 


colorless crystals [hydrochloride] 

(MeOrHso-Pr 2 0) 

mp f 150-156^ (decomposition) 

Elemental analysis for 

C*4Ht a rV2Ha-1/2IU> 
CalcdJk C, 63.71; H v 6.46; N 9 1248 
Found* C, 6340; H, 6.68; N. 12.11 



Example 195 

4-Chloro-1 -[2-[N-(4-fluoropheny Isulf onyl)-4-piperidy!lethyll-1 H-imidazo-frS-clquinoline 

[01 22] To a suspension of 0.50 g of 4-chloro-1 -[2-(4-plperldyI)ethyl]-1 H-imldazo-[4,5-c]qulnollne trif luoroacetate and 
0.32 g of potassium carbonate In 2 ml of N,N-dimethylformamlde, a solution of 0.23 g of p-fluorobenzenesulfonyl chlo- 
ride in 3 ml of N,N-dimethylformamlde was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 1 0 with 1 0% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a colorless solid. Recrystalllzation from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 175 to 17B.5°C. 



Elemental analysis for C^H^CIFf^OgS 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



Example 198 

1 -f2-(N-Methanesurfonyl-4-plperidyl)ethyl]-4i5henoxy-1 H-imldazo[4 l 5-cI-quinoline 

[0123] To a solution of 1 .00 g of 4-phenoxy-1 -[2-(4-piperidyf)ethyQ-1 H-imldazo-{4,5-c]qulnoline trlfluoroacetate and 
0.57 ml of triethylamlne in 10 ml of methylene chloride, 0.16 mi of methanesulfonyl chloride was added dropwise at 
room temperature, and the mixture was stirred for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a colorless liquid. The resulting colorless liquid was solidified with ethyl acetate, and the solid was washed with diethyl 
ether to give 0.80 g of colorless crystals. Recrystallization from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 1 73.5 to 1 76°C. 



Elemental analysis for C24H26N4O3S 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H, 5.82; 
H, 5.96; 


N, 12.44 
N, 12.28 



[0124] In accordance with the method of Example 196, the compounds of Examples 197through 199 were obtained. 
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Example 


RA 


Physical properties (Recrystalllzatlon solvent) 


197 


Ts 


colorless crystals (AcOEMso-Pr 2 0) 
mp,201.5-202°C 

Elemental analysis for C^H^N^S 
Calcd.%: C, 68.42; H, 5.74; N, 10.64 
Found%: C, 68.46; H t 5.83; N, 1 053 


198 


Et0 2 C 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,132-133°C 

Elemental analysis for O^ti^fi^ 
Calcd.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 1250 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 6 (CDCIJppm: 

1 .31 (2H,bre),1 .50-1 .70(1 H ( m) t 1 .78(2H t bra),2.00(2H,q,J= 7.5Hz),2.81 (2H,brs),4.23(2H, 
brs),4.63(2H l t l J=7.5Hz),5.1 3(2H,s),7.25(1H ( t f J=7Hz),7.30-7.40(5H l m) l 7.39(2H l d,J= 7Hz), 
7.44(2H,t, J=7Hz),7.50(1 H.td, J=8.5,1 Hz) f 7.57(1 H,t d J=8.5,1 Hz),7.90(1 H,dd,J=8.5,1 Hz), 
7.94t1H,s) ( B.04(1H, dd,J=8.5,1Hz) 
IR spectrum v (liq.) cnr 1 :1698 
Mass spectrum m/z:506(M+) 



Example 200 



4-[2 -(4-Amino-1H-imldazo [4,5<]qulnolln-1-y0ethy0-N-methyl-1-piperidine-carbothioamide 

[0125] A suspension of 0.50 g of 4-amino«1 *t2-(4-piperioV0ethyi]-1 H-imidazo[4,5-c]-quinoline and 0.37 g of methyl- 
isothiocyanate in 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystalllzatlon from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 21 6 to 21 8*0. 



Elemental analysis for C 19 H 2 4N 6 S • 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H t 6.67; 
H, 6.66; 


N, 22.26 
N, 21.97 



[0126] In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-[2-(4-Chloro-2-phenyl-1 H-lmldazo[4,5-c]quinolin-1 -yl)ethyl]-N-methyl-1 -piperidi necarboth ioamide 
[0127] 

Appearance: colorless crystals 
Recrystalllzatlon solvent: methanol 
mp: 215-220°C (decomposition) 
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Elemental analysis for C2 5 H 26 CIN 5 S 


Calculated % 
Found % 


C, 64.71; 
C, 64.80; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



Example 202 

1 -[2 -(1 -Amldlno-4-plperidyl)ethyl]-4-chloro-2-phenyl-1 H-imidazo[4,5-c]-quinoline hydrochloride 

[0128] A solution of 0.75 g of 4<:hloro-2-phenyl-H2-(4-plperioVI)ethyQ-1H-lrnldazo-[4 l 5-c]qulnoline l 0.40 g of 1H- 
pyrazole-1-carboxyamidine hydrochloride and 0.39 ml of triethylamlne In 5 ml of N,N-dimethylformamide was stirred 
at room temperature for 1 9 hours. The reaction solution was concentrated and the residue was added with ethanol, 
and then the precipitated crystals were collected by filtration to give 0.51 g of colorless crystals. Recrystallizatlon from 
ethanol gave colorless crystals having the melting point of from 270 to 273°C (decomposition). 





Elemental analysis for C^H^CINq • HCI 


. 1/2H 2 0 




Calculated % 


C, 60.25; 


H ( 5.69; 


N, 17.57 


20 


Found % 


C, 60.47; 


H, 5.61; 


N, 17.36 



[0129] As an example of the excellent effects of the compounds according to the present invention, experimental 
results of inhibitory actions against production of TNF- a and IL-1 p in human cells will be shown below. 

25 1 . Preparation of blood cells for culture 

[01 30] About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture into a plastic tube 
which containing 170 u.L of Novo-heparin 1000 (Novo-Nordisk A/S). Then, PBMCs (Peripheral Blood Mononuclear 
Ceils) were prepared using a cell separation tube, LeucoPREP™ (Becton Dickinson), and cultured with RPMM640 
30 medium (Nissui Pharmaceutical Co.) containing 2 mM L -glutamine (Life Technologies), 2.5 U/ml penicillin-2.5 jig/mL 
streptomycin solution (Life Technologies) supplemented with 1 0% fetal calf serum (Intergen Company) at 1 x1 0 s cells/ 
mL. 

2. Preparation of test compounds 

35 

[0131] Test compounds were dissolved In distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N hydrochloric acid at 
20 uJYI, and then sequentially diluted with saline and used. The compounds were examined at concentrations ranging 
from 10-™ m to 10-* M. 

40 3. Treatment of cells with medicaments 

[0132] 1 0 uL of 1 iig/mL llpopolysaccharlde (LPS) was added to a 96*vell (flat bottom) plate for cell culture, MlcroTest 
III «» tissue culture plate (Becton Dickinson), containing 180 u4_ of the PBMCs in the aforementioned medium. After 
30 minutes, 10 ul of the solution of the test compound or the solvent was further added to each well, and the plate 
45 was covered with a plastic lid and Incubated at 37*C for 1 6 hours In an atmosphere of 5% C0 2 . 

4. Determination of human TNF-a and human IL-1P 

[01 33] An enzyme Immunoassay by the sandwich method was performed to determine the human TNF- a and human 
50 IL-10 In the culture supernatant. The antl-cytokine antibody (the flret-antlbody) was diluted and placed In a 96-well 
microtlter plates for coating. After the wells were washed, the culture supernatant was appropriately diluted, and then 
added to each well and Incubated. Then the second-antibody against cytokine and the third-antibody against the sec- 
ond-antibody were successively added while applying washing processes between the operations. After the final wash- 
ing process, a tetramethylbenzldlne solution (DAKO) was added to each well to start the coloring reaction. The coloring 
55 reaction was quenched with 1 N sulfuric acid, and then the absorbance at 450 nm of each well was measured by a 
microplate reader, M-Vmax™ (Molecular Devices). The concentrations of the cytokines were determined by quantifi- 
cation software, Softmax™ (Molecular Devices), In comparison with the calibration curves obtained by using the re- 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Biotechnologle Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and thlrd-antibodys and the standard for the calibration curve, respectively. For determination of human 
5 p, monoclonal anti-human IL-1 p (Clstron), polyclonal sheep anti-human IL-1 p (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemlcon IntematlonaO, and recombinant human IL-1 p (R&D Systems) were used for the first-, 
second- and thlrd-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS. 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- a production In human cells 


Compounds 


Administered concentration ftimoi/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


6B 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


O 


Example 118 


79 


91 


88 


61 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration frimol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


O 



[0136] These results dearly indicate that the compounds of the present invention have excellent inhibitory actions 
45 against production of TNF and IL-1. 

Industrial Applicability 

[0137] The compounds of the present Invention have excellent inhibitory actions against production of TNF or IL-1 
50 and are extreameiy useful as preventive or therapeutic agents of diseases mediated by these cytokines. 

Claims 

55 1. A 1 H-lmidazopyridine derivative represented by the following general formula or a salt thereof: 
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wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substituents 
a cycloalkyl group which may be substituted, a styryi group which may be substituted, or an aryi group which may 
have one or more substitutents; R2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted or a 
phenoxy group which may be substituted; ring A represents a homocyclic or a heterocyclic ring which may be 
substituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; R3 represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an integer of from 0 to 3; provided when 
FP represents unsubstituted piperidino group, at least one of R1 and R2 is not hydrogen atom. 

A 1 H-imidazopyridine derivative represented by the following general formula or a salt thereof: 




wherein Ri represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substituents 
a cycloalkyl group which may be substituted, a styryi group which may be substituted, or an aryi group which may 
have one or more substitutents; R* represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted or a 
phenoxy group which may be substituted; ring A represents a homocyclic or heterocyclic ring which may be' sub- 
stituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; m represents an integer of from 0 to 3- 
R* represents hydrogen atom, an alkyl group, benzyl group, triphenylmethyl group, an alkanoyl group which may 
be substituted, an alkoxycartoonyt group, benzyloxycarbonyl group, a thlocarbamoyl group which may be substi- 
tuted,^ aJkanesulfonyl group, a benzenesulfonyt group which may be substituted, or amidino group; Y represents 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an Integerof from 0 to 2. 

The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A Is benzene ring or thiophene 
ring. 

A medicament which comprises as an active Ingredient the 1 H-lmidazopyridine derivative or a pharmacologically 
acceptable salt thereof according to claim 1 or claim 2. 

The medicament according to claim 4 which is used for preventive or therapeutic treatment of a disease in which 
a cytokine Is mediated. 
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